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AUTOMATIC NAVIGATION 
DIRECTION FINDER APII-50 


BRIEF DESCRIPTION AND OPERATING 
INSTRUCTIONS 
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Teg PURPOSE 


The automatie navigation direction finder APi-50 
is desiened for mounting on shipboard, 


The main purpose of the automatic direction finder 
is to determine the place of a ship in the sea by taking 
bearings from omnidirectional radio beacons and stations, 

“AS compared with aural direction finders the R.D.F. 
APi=50 has better operating nraperties which are 
ensured by? 

Le The use of the follow-up system which makes it 
possible to obtain automatically radio relative bearing 
and bearing as well as to follow continuously a bearing 
direction. 

ee The use of electrical and mechanical radio 
deviation compensators that almost entirely eliminate 


‘ ; Be : -0 
radio deviation (within “go ya 
3, The use of avtomatic minimum cleaning (up to 
2-3 per cent), manual control being used during aural 


bearing operation. 

4, The use of tuning pointer indicator, To obtain 
a vradic bearing Cor radio relative bearing) when employ- 
ing ReDeF, APIRK50 it is secessary to tune the receiver 
to the desired radlo beacon frequency, after which the 
goniometer indicator is automatically set in the radio 
bearing positions This reduces the time required to 
obtain results several times ag compared with the time 


required for aural vearing oneratiuns 





Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


~ Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


a , vO tender Gig SeeeC) BHETS aN a ae NOR MAAS NOC eteen Bie Oey math Fed heh MRC YEN SORES HONE SNS TE Ny HOME Ni nD NRE RENE HPI fcc wien Te Gone Red OH PUN BOY AIOE Mas Mees Gm er Petes et MN LR Me AeG Oe HO BAS 
— - ue eee ~* dalle etsg LOM AP NNE Sahed TIS TELLIN oC INACE WD Geile Binral) OUD alg BOA ONE IEE Hate SAT Hoh Grey DANE A FEM SEY TRG KATIA ie Feng Rl SH JN Heong BOIS NOEPRIRE BCG Grek PR WIN GRID EEE BYTR Binoy kane BFEY Enh MERY enorme NORD ELAS 


Le PURPOSE 


The automatic navivsation direction finder APi-50 
is designed for mounting on shinboard, 


The main purpose of the automatic direction finder 
is to determine the place of & ship in the sea by taking 
bearings from omnidirectional radio beacons and stations, 

7 AS compared with anrel direction Mndera the R.D.F, 
APH=50 has better operating praperties which are 
ensured by: 

Le The use of the follow-up system which makes Lt 
possible to obtain automatically radio relative bearing 
and bearing as well as to follow continuously a bearing 
direction. - 

2, The use of electrical and mechanical radio 

deviation compensators that almost entirely eliminate 
radio deviation Cvithin 025° )a 
3, The u 


38 of aptomatie minimum cleaning (up to 
2-3 per cent), 
A 


manual control being used during aural 

bearing operation. 

4A, The use of tuning pointer indicator, To obtain 

a vadio bearing (or radio relative bearing) when employ- 
ane ReDoF, APH-5O Lt is necessary ta tune the receiver 
to the @esixved vadilo beacon frequency, after which the 
goniometer indicator is automatically set in the radio 
pearing positions This reduces the time required to 
obtain results several times as compared with the time 
requived for aural bearing operation. 
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the automatic direction finder can be 
eetion finder. 


If necessary, 
used as an ordinary aural dir 


TT, COMPONENTS 


The commercial HpVel. APT+50 set.general view is 


t 


shown in Figels 
APT-50 set consists of the 


The operating ReDel's 
following parts! 

1. Loop antenna unit. 

>, Nonedirectional twoewire antenna » 

3, Antenna box, 

4, Receiver-and=gontometer unit in @ casing with a 


mounting frames 
5, Supply unit with a mounting frame. 
6. Control distribution board, 
7. Two signalling boards, 
8, Two dynamic loudspeakers , 
9, Headphones with a headband (A#4) 
LO, Cords conplete with plugs to plug in dynamie 
loudspeakers « 
121, Convertor OllelcO Conly with D.C. maing supply, 
11067220 V)s 
12, Autotransforner 220/127 ¥V Conly with A.C, mains 
supply, 220 Va 
The commercial set differs from the operating set 
by the presence of following additional parts: 
Le Tester TT], | 
2e Shipboard set of spare parts, tools and 
accessories , 
Overall dimensions and weifhts of individual parts 
of the direction finder oparatinge set are given in the 
following table: / 


{ 
i 


A Se Pa 
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1 . 2 2 3 4 > 6 o 
L Loop antenna L oy oi | 
junit L.2-ms 21500 {1592 42200 41200 The 
‘diameter 0,6—m, 14000 +tio00e | 600 | 6a0 | 89% 46 
Gian es | provie 
(diameter ded 
with one 
of the 
given 
an 
t<ennas 
2 Loop antenna 
unit support it 9000 L600 240 } 240 Comp o-~ 
sed 
accord 
ing to 
a letter 
index 


oe Antenna | 
components kit 4500 | 
Antenna box } 1600 | 175 





Recelivere-and 


Sr 


goniometer unit 
in casing with 
a mounting 
frame PE | 40006 353 | 310.51600 64 
supply uait 
with mounting 


chs 





frame 2 727000 | 515 | 173 356 
f Control- | 
distribution 


| 
‘board 1 | 3800 2701} 119 530 
| 


ee ee pe 


» 





Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 





Coty 
a 





? . ? & = « . =~ - - ee - . - 
4 ' oe Tee geet ay on ‘ - : | ° : . a ’ wr 4 , = ade ” 
Sie . Fr oe: 2 - ~ a 2 ee ' Sow tweet 
é a = : ; ‘ i * x s : 5 bl tek ee 5 ' , weed rk ety 

so ‘ are , ” as . = . . = : ae " 2 me os =< 
7 oa ‘ - : - . ; or , < 7 see <p “ cote ~ 4, 

= . . Bt = sot ' oe Ree ade: a a + . r. 7 2 Ge 1 . “oy “ve eoas 

* * + ze ‘ : ” age “ s Sh, tay ¢ ‘, Be : : “ ’ Fou, tae 
> ‘ «os ’ os « . ‘ . Sy ae é af oo ‘ Bit ins ap i ees 6 dae & * 2 eng 

ee * i ‘ ‘ v = ', . : - , . . é - + ee we < oat » te we ot en atk et te s sb, ; feo gir ws -. e 

on s se ie ‘ : ~ ost : _ : . ‘ gate. te . th < aF “a é ee ae . ot sa ORE Ma a a A 75 roe 

: " an ” o < * 2, we ron aon “y tes , = 7 - on cshyer MES 

= i - ’ ® * é *, ms gto, 4 Py : ie oF ” oo cgi é ' alg s * 2, ¥ wer 
. ‘ . . oo a ‘ % ” ' - 2 : ‘ ‘« ~ oe oot Seo e ao J fu toa a cae 
sf : : ° e tee . ‘ ~ af is . Po fen Y & e . x 3 ath, Gro ay ates a Peaks RAs ee ~, % bab tense i. 

* Bs . “ =, " , = fe we "s er - me. Fo 7 . akon * tet ra Ue ‘s eae ” ac ite: é : ‘ See ~ 
. - » ” ° . . ‘4 : $8 Siew Se 7 + ‘ - . - = i Po - * 2 of os ~ ‘ wes tet ee > mine - . ¢ ue 
: . e 3 , - : ; ‘ ‘ » . r . > a ae = a : Leg - . . 8 
2 Lee tans Petry : . 3 : , ~% ~_< + = , . “ ehed eee oe - 2 = . : % 7 ; 
ee i3e ms eer se ' + : _ - > 7 , 8 ne ‘ > 7 ‘ ‘ 
tt of tm octets 8 a s fee Z : ” te Ohad ey zi ‘ 
or fe FT a a rs oo os ‘ 
= o 
~ os : 
e 
‘ 
NE OE OE LO A ALTA LNT LEAL COANE CLIN OT ETON tO Che pot NARI OE ERT P tly SE Ree Reelin SMH a weotsilhsLy 5 s 


Nof . Deseription 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


dor gad tenet eteth He. CY AIAED HRERONE Eh SEAT REIN Nefy ty leente tcl 


WR we cotee Bplay ed epee te We fel Se enna Erte Olay Ort? iG Seed Owe Re 


a 2 


Loop antenna t 
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diameter 0,6—m, 
diameter 





Loop. antenna 
,;UnLt support Z 


Antenna 
components ikit 
Antenna box cr 


Recelver-and 
goniometer VEL 

in casing with 

a mounting 

frame | L 
Supply unit 
with mounting 

frame po. 
Control- 


distribution 
board 


Led 


Se 





40006 
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: Signalling 
| board 

: Dynanmie 

| Loudspeaker 
Headphone 
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i. Cords with 
plugs for 

nee 
dynamic 


Loudspeakers 
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The direction finder units are interconnected with cables, 


while the Loop antenna unit and antenna box are connected 


with the receiver~andegoniometer unit by means of a feeder, 
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IIf, DIRECTION FINDER MODES OF OPERATION 


Ll» Automatic Bearing Operation At 


SID TV QNET te Bs Weehe Breth ward SIRE EAE TE OED OOTY Dee, Mae Bendy 2Ore Hts Heep G58 PRET ERAT SPD Orel? HORI HET Che BA 


Automatie bearing operation is the principal mode of 
operation of the direction finder, During automatic bear= 
ing operation the direction finder, when tuned to the 
transmitting station frequency, automatically sets the 
soniometer pointer in the vosition corresponding to the 
yadio station bearing read off the movable goniometer scales 

The station Signals can be heard in the headphones 
and dynamic Loudspeaker only if the station employs 
modulated oscillations, as in this mode of operation the 
second heterodyne is switched off, 


2¢ Aural Bearing Operation "Ci 


GR ee Peg pirat tenke ead Pay ED aye CA At Gees ER Met ered thet Grek Ur rr qe? deter RID AUS OTE KOH CHT OVS, 


During aural bearing operation the automatic direc= 
tion Finder operates as a conventional aural direction 
finder. 

On tuning to the transmitting station frequency the 
jirection finder makes it possible while listening to the 


=n, 


station signals and turning the Se search eoil, to 
find the search coil position corresponding to the minimun 
reception. | 

. In this position the goniometer pointer indicates the 
radio bearing (on the movable scale), The radio station 
signals can be heard in the dynamic loudspeaker and head- 
phones irrespective of whether the station transmits 
modulated or unmodulated oscillations as the second 


heterodyne operates in the receiving unit, 


3, Frequency Watehing * J" 


CRED HE Bente eter erat amt mund tone Potad ponte FOES mn IE pede eae, Mirah panel Oy Gua HD dgeg ated wel are 


During frequency watching the direction finder can 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 





Fy enntered ae ate 


Be BE oe, 


MIST Lance rede ce ee Si 0 Re 
2 aa 
ee eS ae S Gemeente k 


Fee eee. 
overt ee ee 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


ie 


be used as a conventional communication receiver, highly 
sensitive and interference~proofed, It may be used for 
navigation by approach beacons as WOLD e 

In this mode of operation the direction find er 
allows the signals of the stations, that amploy modulated 
and unmodulated oscillations, to be heard in headphones 
and dynamic loudspeaker. 

With a enystal filter used, it is pessible te 
decrease interference in all direetion finder mades of 


operation, 


T¥, DIRECTION FINDER BLOCK DIAGRAM AND 


AEG tea ee ERIE FUP Ae dey cg POL AU bon dele MIE IRE eT FLAG rem pth, CIDER Oe Ouse! Ve ee “ay 


PRINCIPLE OF OPGRATION 


L, Direction Finder Bloek Diagram 


BOOMERANG mE WOE emo ceREIE FREE ET RAD Rete SECON DENT GRE SPU Be BD BLD HD Fyne Meh Heer Tay Seats abe HEE Hand owe ora ert, rteg WE 


The direction finder block diagram (Mged4) ineludes 
the Yollowing main elements; 
f(a} loop antenna unit: 
(pb) goniometer: 
(ec) phasing commutator: 
(a) loop amplifiers 
nonedirectional antennae 
YeCoLver, 


, 


‘e 


s 


(e) 

it) 

(zg) telephone output amplifier 3 

(h) control circuit: 

(i) direction finder output amplifier; 

C3) audio ieiiatiand 

(k) motor, rotating the goniometer search coil 
with reducing vear, 


ae Direction Finder Oneration feINCI Le _ end tno 


FER) COO Sell tet yy Nan GET AIT ele te nals boety Ertten CRA AE BaD, ©: oly © the Orend 


Purpose of Individual Components of the Block 


Diagram Clig.4) 


rie Oye gt ae Ge.e Deed qi Gant 


i, The direction finder loop antenna unit consists 
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of two loons fitted at right angles to each other, Bach 
loop is connected te a separate stationary goniometer 
field coil, The twe field coils are Similarly at right 
angles, The incoming electromagnetic wave induces currents 
in tne Loans and consequently in the goniometer field 
coils, These currents set up & magnetic field within the 
fleld colis, inSide these tield cotls there is a votate 
ing coll called the search cotl. Flectromotive force set 
up in tne seach coil depends on the coil angle ef rotation 
in the aes luside tne Pield coiis. This relationshin 


x 


A es 2 * often nim ie 
Aig Seen from the figure there are two positions of 


the goniometer search coll in which the resulting E,M.F, 
induced by the sienal fiel 


fPleld across the terminalis is —s 
%o gexo, In all cther positions the H,M,F, set uv by th 
field is not zero and chanses with an angle of votation 
jaereasing $6 some maximum value. 

Polarity or phase of the D.iM,F. set up by the 
transmitter in the vight-hand direction are opposite to 
tnose induced by the transmitter in the left-hand direc~ 
tion, the directions being read from the minimum signal 
strength line » the bearing Line, 

Voltages and currents obtained in the lopp depending 
on the transmitter cvirection are shawn caaiats al 
Fizge56. Voltage developed aeross search coll terminais is 
piven an nart "al of Fie .d. 

As is seen from the figuve with the goniometer 

search coll direated towards the radio station, the seach 
coil términal voltage equals wero, With the goniometer 

searen coil displaced to the right or to the leit from the 
transmitter direction the electromotive forees across the 


search coll terminals are opposite in phase, 
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7 a he me, ¥ 
2, The signal voltage from the goniometes Searca 


coil terminals is supplied to the phasing commutater 
Mes dee). The phasing commutator controlled by the 

audio oscillator (Pig. 4~j) shifte this signal phase 

by 180° each halfeeyel@ of the audid oseillater trequencty, 

Me, 6@b illustrates the voltage at the phasing 

eommutator output. The figure shews a periodic signal 

vhage change and oppodite phases corresponding te the 

search coil displacement to the right and left from 

fhe bearing direction at every given moment, 

3. After the phasing commutator the signal is 
supplied to the loop amplifier (Tig, 4d), amplified 
in it, and fed to the receiver input (Tige 4~f)> 
2 4, The nonedireetianal antenna voltags is 
-_ supplied ta the receiver input as well (Fie, 400), The 
3 EoMaF. Induced by the stenal fleld in the non» 
directional antenna doss not depend in value and phas 
on the direction of Signal arrivale In other pedicle 
radilation pattern of such antenna is a circle, 

: Big, 6@e Lllustrates the receiver input voltage 
i from the nun-diivactional antenna, The veeesiver LTEPUT 


7 yoltages Yrom tne nonetirectional and loop antennas are 
: sither added or subtracted in accordance with their 
ie phase relation, If the phases of these signals voincide, 


the Signals ave added and the resulting oscillation 
amplitude ineryeases; 1f the signals area Gppesite in 
phaag, they are subtracted and the resulting signal 
amplitude equals to the amplitude difference, As the 

: loop input voltage perlodically changas by 180° an 

i phase, it elther adds to the antenna signal or subtyacte 
from Lt causing the amplitude of the rasulting signal 

at the receiver input to change perlodically ~ amplitudes 
modutated oscillation (Fig, 6d), Amplitude changes of 


ee SE Reus wee eee! 
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oe LL om 


ex; this wasulting oscillation take place at the commutating 
uO Es frequency of the loop input signal which is determined 
ae by the local audio oscillator. In other words, the 
ce envelope frequency of the amplitude-modulated signal 


.: developed at the receiver input is the frequency of the 


“> audio oscillator, 


the envelope phases resulting from the search coil 


-o. @isplacement to the right and left fvom the bearing 
-.. Q@ivection are shifted by 180°, 





it is explained in tne following way. Suppose that 
with the search coll displaced to the right from the 
vadia station direction the input signal phase is such 
that in the first half-eyele of the commutating frequency 
this signal adds to the antenna signal, Thus, the 
envelope phase of the resulting oscillation during this 
halfeeyele of the comautating frequency is positive, 

Now, Let us change the direetion of the search coil 
displacements Suppose that if deflects to the left from 
the bearing direction, The geniometer searehn coll terminal 
voltage snifts by iso? an phase, Thus, duxing the same 
commutating halfeeycle it will be subtracted from the 
antenna Signal, The amplitude ef the resulting oscilla- 
tion is lower then the antenna signal amplitude, i.e, the 
envelope phase during the sama commutating frequency half 
evyole will be negative (See the right and left Sections 
6 Figs bd) 

With the search coil in the bearing position the 
Signal yoltage across the goniometer unit terminals 
becomes equal to wero and the recelver input is 
supplied ouly with the nonedireetional antenna voltago 
{See the middle Section of Pige6—d). 
| 5, Amplitude=modulated signal developed at tne 
receiver input is further amplified in the receiver, 
frequency~converted, dotected and from the detector load 
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4ts lowetrequeney envelope is supplied to the direetion 
finder output amplifier. This stage tuned toe the audios 
escillator frequency diseriuinates and amplifies only 


this component of the detacted signals. 
This voltage, whose shape is shown in Fige Oa, is 


5 
supplied to the control circuit from the automatic channel 
output stares 

Se The sleal causes voltage to be developed in 
the control clreuit (Fig. 6-f) which is supplied to the 
induction motor eontrol winding and drives ite. Across the 
motor second winding (excitation winding) the voltage has 
& constant value and phage, 

Direction of the motor rotation is determined by 
the voltage phase supplied to its control winding which 
in-its turn is determined by comnutating frequency sLenal. 
phasa arriving at the control cirevit input, 

Thus, when the soaveh coil deflects, for example 
to the left from the bearing direction Slenal appeares 
aé the goniometer ovtput whose highefrequency phase is 
determined by the side of the search coil ugeflections 
fhis voltage is commutated in the phasing commutator and, 
being added to the non=-divreetional antenna voltage at the 
receiver input, 1s converted into amplitude=modulated 
aseLllation, In this ney voltage the low-frequency 
envelope phase is deterninad oy the high-frequency sienal 
pnase from the coniometer unit, tate by the search coil 
deflection direction, After the detector, the comnutat- 
ing Lfrequoncy component, diseriminated in the bearing 
output amplifier, As converted in the control eiveuit 
into new voltage having a phase that is determined by 
the phase of the signal applied ta the eontrol eLreuat 
input, Motor switching on As adjusted es that ot 
starts rotating countersclockwise, leas to the LGLU, 
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when the voltage of this phase is fed to its control 

yinding» a | 
=! - The uotor axle is eoupled through the reducing 

wear with the goniometer search coil, and the motor while 

‘rotating | WLLL. tura this coll to the lerts Les. to the radio 

station bearing directions | 

, a in the bearing position, when the output signal at 

the direction finder Loop input becomes aqual to zero, the 

receiver input voltage is no longer amplitude=-modulate ed» 

the sigrel does not arrive at the control eLreuLt, and 

‘voltage is not supplied to the moter eontrol winding, The 

motor Stops. When the searen coil deflects to the left 

os Prot the bearing direction, the voltage ae establishes 

- aeross ‘the goniometer unlit terminals is 180° aut of phase 

“Vas compared with the voltage developed during the search 

% coil deflection to the rignt from the bearing, The final 

cee tage supinses ue tne motor control oe is also 180° 


vo tt should ‘be noted that Vaee the goniometer search 
coal deflects 180° from the bearing (back bearing direc= 
“ys thon) the. voltage of the loop input , as is seen from Flge6é, 
| “Sos equal | £0 BOLO ¢ In this case only the antenna supplics 
Bots tne receiver. input and the motor does not rotate. However, 
| ‘this equilibrium position is uns tables With slight deflec~ 
tion from this position the Loop channel feeds voltage, 
amplitude-modulated oseillation is developed at the 
Pecelver input and the motor rotating as in the previous 
‘eases: sets “the | séarch coil in the bearing position. 
‘ a Thus; a at any deflection — of the system from the bear= 
ing position, v voltage automatically generated in it 
causes the- motor. to: rotate, thus bringing the system back 
‘in the ba darl re positions 
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7, A pointer is secured on the same axe with the 
search coil, When the search coil is rotating, the 
pointer is moving along the scale which is calibrated 


i every 1°, Zero position on this scale corresponds to the 
: pointer position with the search coil adjusted to 

LE indileate the bearing of the radio station located along 
- the shipts foremand~ait Line. Thus, the pointer reads 

8 | an angle formed by the radio station direction and the 

. Ship's Sore~and~aPt line, lage the radio station relative 
i bearing» 

a The goniometer is provided with one more scala, 

3 This scale ic movable and is coupled to the gyroecampasg 
A by means of selsynsy; this scale pointer reads the radio 
a station bearing. 

‘ | S, Tonia discussion deals with the use of this unit 
os as an automatic direction finder, If used as an aural 


direction finder Cin "C"% mode ‘of operation) the nhasiing 
commutator operates as a bigh~frequeney amplifier, the 
audio oscillator and control circuit are switched off and 










ob the direction finder receiver serves simply for 

ip amplification of the signal coming from the goniometer 
ay unit, The bearing position its determined by the minimum 
Hh. os” signal atrength when the goniometer search coil is 

| turned » 







Ve DIRBCDION PINDER KSY DIAGRAM AND 
PRINCIPLES OF OPERATION 








a Divection Finder Coreuit 


EE md Crvten deetS. Yond Caray wees ty eee Free PE BAe Be Be ee giriolh N DC MOA Kine MAIS were Ep 






for the direction finder key diagram see Wig, 25, 
> 3° 
lt may be divided into the following seetions: 






afiis 







‘ ¥ ; ‘ “ye ss ~ 
oe (a) loop entenne unit and non-directional two-wire 
| At ona § 





Pidsy 
52b ey 
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Cb) receiver~and=goniometer unit: 

Ce) supply unit; 

(d)} control distribution board. 

Tie Loop antenna unit ond two-wire antenna make 
possible directional and nousdirectional reception, 

Uhe main and most complicated unit of the direction 
finder is the recelver-and-goniometer unit which ensures 
the direction finder performance a 

Voltages required for the receiver-and=goniometer 
unit are fed from the supply unite 

Tis distribution board serves to check the yoltages 
fod fram the supply unit, 


(a) foo Antenna Unit and Non=Direetional 


my toe wer me Bey er pare 


TworWine_ Antenna 


. Ll, The looo antenna unit consists of two leops 
fitted at right angles to each other, Sereaning and mid» 
point grounding of the loop windings through a capacitor 
serve for decreasing the antenna effect. 

2, The nonedirectional twoewlre antenna consists of 
main and compensating wires, : 

(a) During automatic direction finding the main wire 
ensures normal direction Pinder oneration, During aural 
direction Pinding this wire is used for manual compensa» 
tion of the antenna effect Cuero cleaning) while during 
frequency watching it serves for signal reception, 

(bd) The second « (tha so-called compensating) wire 
seryes for automatic compensation of the antenna effect 
during aural and automatic bearing eperation., The signal 
from this whre is taken to one of the goniometer field 
colls through a high-frequoncy Piliter (LI-47, CI~133) and 
2ero sharpening control (BI~7) by means of a jumper [[1-10. 
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Both wires are coupled to the antenna box partition 
insulators and furhter (with the holp of a feeder) to 
the recelversand-foniometer unit, For draining electric 
charges both wires are grounded through resistors R6—1, 
K6-2, Neon lamps protect the direction finder from over. 
voltages that can be applied to the antenna wires, 


Co} Receiver-and-Conlometer Unit 


we ome rt tire eater anny onad rq) Page wietp ng en 


For the genoral vlew of the receiver-and=goniometer 
unit see Fig.elO (a, by cy and 4), 

Let ua analyse individual elements of the vecetvers 
and=gonlometer unit key diagram, 


(1) Gontometer 


CSC ee ROS 
As shown above, the goniometer consists of two field 
colls (iTmla, b), (LI~2a,b) and one search coil CLT~3) 4 
The loop ends are connected to the goniometer fleld cotis 
by means of a feeder, The goniometer search coil is Lune luded 
into the loop circuit, The loop circuit is a resonance 
circuit tuned to the frequaney of an dnecoming stenal, ~tr 
inductance is formed by search coil, clreuit coil and 
antenna varLometer rotor, The casacitance ineludes 
varlable capacitors Clellay Cl-11 6, a fixed tapacitor 
and & trimmer, The vartable Capacltors are the seettons 
oy the varlable eavacitor asseubly and are switched on in 
all bands, whe edveult cols, trimers and parallel fixed 
Capacitors are switched over from one band to another 
wea & Special switch ganced with a band selector switch, 
A Goll Lle6, a trimmer Cl-5 ang a Lixed capacitor Clm& 
are switened on in the ttxrgt band; a coil ideD, a trimmer 
ak and a capacitor Cle4, in the second band: and a 
oats ee ee and capacitors Glw2, Cll? and 
2Lrd band» 
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Lae In all the bands & neon lamp is connected in 
co parallel with the eireuit. Its purpose is to limit valve 
foe grid voltage of the phasing comnutator, In all the bands 
the yariometer rotor of the manual antenna effect 
compensation is connected in serles with the search coil, 
The Loop circuit is shunted by a resistance Rl-18& 
“a gn "At mode of operation so as to decrease the antenna 
So * effect (12 detuning is present) on direction finder 
Oe ge CCUTACY 6 | : | 
an Tie capacitors Clel, Clw4, Cl-6, Cl#7:and Cl-13 
are thermocompensating devices. 
| The leop circuit is connected to the phasing 
commutator valve Erids » 





(2) The phasing commutator (Hiei, W1-2) 


SPH OKA DEEBREOKPEGEHPCBHAGEHEHRE HOCH ETT EH OOS 


‘the phasing commutator employs 684 valves, 
Hi chefrequency voltage of the loop antenna supplied to 
the phasing commutator valve control grids from the loop 
-eivreuit ts of the same phase and amplitude. 
simultane ously, Lowe £ Boal aaa! voltage of the same 
amplitude put shifted by 180° in phase is supplied 
tO the phasing comuuta itor valve control grids from the 
‘audio oscillator, 
_As the. result of the phasing commutator and audio 
oscillator operation highefvequency currents of the 
Loop antenna flow intermittently in the plate ¢eireult 
of the first. ox the second valvoe 
Initiel plas is supplied to the phasing conmutator 
Valves from re esistors 2-16 and R1l-17 through leak 
resistors R1s13 and. R15. 
| _ Valve’ plate voltage is supplied through Rl«2l 
‘resistor blocked by Cl-21B capacitor. These clements 
“Porm a decoupling filter cell. C1216 capacitor blocks 








Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


U 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


~ [8 = 


cathode resistors for high frequency. 

A eirevit consisting of L1l~7, Ll-8 and Lie9 coils is 
connected into the phasing commutator valve plates. The 
clrcuLt is designed so that electromotive Torces induced 
by valve currents in the secondary winding of the circult 
(L1-9) differ by 180°. 

In addition the phasing commutator shifts the phase 
the loop input signal by go°, This phase shift is found 
necessary to bring the signals applied from the Loop and 
antenna inputs in phase. To ensure such phase shift the 
resonance frequency of the phasing commutator cipeuly:..26 
selected higher than the highest frequency of the band. 

The clreuLt coils ~1-7 and L1-8 are connected to the 
phasing commutator valve plates, They are made as one coil 
with a middle tap and are connected so that, as it was shown 
above, operation of one phasing commutator valve causes 
voltage of one phase to be induced in the Li-9 coil, where- 
as operation of the other valve induces in it voltage 160° 
out of phase with the first. The L1-9 coll in its turn is 
connected to the loop amplifier grid circuit. 

The phasing commutator performs its main function 
with the function switch in "A" position. With the func~ 
“tion switch in "C" position one of the phasing commutator 
valves (]ll-1 ) operates as a high-frequency amplifier, 
whereas the second valve (Jli-2 ) is cut off by high negative 
bias by way of disconnecting the common point of R1~-13 and 
R1l~14 resistors from the ground (which is provided by Bl-3Ba 
Switeh)s 

- The audio oscillator is switched off by removing the 
plate voltage from the valve with the Bi-3H switch. 

With the function switch in *"]\" position the phasing 


commutator is off. Plate and screon voltages are taken 





Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 








Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 





sar Oe 


from the phasing commutator valves by s Bie switchs 
(3) The loop channel amplifier (1-4) 


@Gseeecvoo@evseverneovraxaerparvre $F @& se RERHKSB 


. 


The Loop thannel amplifier amplifies higheTrequency 


Ffxom the Loop antennas The Leop channel 


yoLyage ~— 
pi . S44 valve, Resistors Rle24 and 


amplifier Ove a 
R125 aaah — a Cle23a capacitor and connected into the 
valve vatnsde circuit avo bLaAs 5 

Valve plate is fed through Ll~1l2 and blel3 chokes ant 
Ri~26 vesistor,. The Tlel35 choke and Cile24 aes aa weld 
as Rie?26 resistor and Cl¥23B capaciktor are decouniing 
filter calls. Three coils (one for each band) inductively 


-eouoled to the input antenna cireult are connected to thea 
or annlifier plate circuit, These coupling colls serve at 


he sane time as coupling coils in cannection with the 
sasiieian, A Cl-26 capacitor is an tagolating gaparitor, Tha Loon 
amplifier stage is switched on wita the function 
switch Bie-oa in AT and #C® positions and is off 
(voltage is not supplied to the ae plate} with the 
switch in "7" positions 


(4) The audio oscillator (fil-3) 


gengeoeRnReaceawuageget hove vsvsre eos 


The aude oselllator uses a push-pull generator 
elxevit bascd on a 6HSC valve, Its purpose is to control 
the phasing commutator and control clreult valves 
CH Iei4, lide Los) 3 

Me alonent determining generated frequency is a tank 
cireuit whose funetion is performed by a tuned transformer 
Tpl-4,. The transformer nas two windings: primary with the 
middle point tayped, the ends of this winding being connected 
to the audio oscillator valve plates, and valve plate 
supply voltage of tne audio oscillator being fed to tae 
middle point, and the secondary, the step<up winding, with 
the middle point grounded. The secondary ends are connected 
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to the sereen grids of the control cirevit valves. The 
yrimary is tuned to generated frequency by the capaci=- 
tor Cl<16. Audio~frequency voltage generated by the 
oscillator and fed to the phasing commutator valve grids 
through a cireult consisting of resistor Hie4, Rl=3 and 
capacitors Cl-14, Cl-15 is of same amplitude but in 
antiphase, Voltage frem the two ends of the Tpled 
transformer secondary supolied to the control valve 
sepeen grids is im antiphase but of the same amplitude, 
(5) The superheterodyne retelver 


TaseeoevsaGes os eeoGes eos oe e FF 


(a) High»freaueney amplifier (1-5), 

Tha receiver Hel. anplifier employs a &ého valye, 

The antenna tank clrcuit is connected to the 
amplifier grid clrceuit. 

The signal voltage from the none-directional antenna 
and the loop antenna voltage conveyed via the loop channel 
aro Gimultensously apolied to the tank clreuLlt with the 
funetion switch in "At position, 

In "CO position only tae Loop chamiel supplies highs» 
«trequeney voltage to the tank circuit, whereas in "J * 
ynosition oniy the sone-directional antenna does, 

Tie signal voltage From the Loop channel is 
suppiied te the antenna tank clreult by means of iinductives 
capacitive coupling, the signal voltage from the none 
directional antenna is also supplied te the antenna tank 
Circuit by inductiveecapacitive coupling, Inductive 
coupling 13 previded by coupling ecolls Lield, Li~15, 

Liel63; capacitive coupling ~ by & capacitor Cl¥38, The 
tuned antenna circeyit ineludes a Seltindicator, 2. trimnoez, 
a fixed capacitor and a variable ecavacitor CleallB, The 
yarlable capacitor is a seetion of the receiver variable 
capacitor assenbly and tozethenr with the canacitors C1=26 
and Cl-38 remaias connected over all tha bands, Other 
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“@lements included. into the antenna circuit are switched 
pe char ging. over front one band to another; Ll-19, Cl<34, 
Cl-36 are switched on over the first band; Ll~18, 
Clx32, C133 — over the second band; Llel7, Cl#27, 

. Cl=29, Clu30.— over the third band, Gver all bands 
a neon lamp -HiG+1 - is connected in parallel with the 

* pighefrequemey amplifier grid eireutt in the antenna box, 
wath. the function swit sch in "A" and * 7 * positions one end 
cot the circuit coupling ecolis is connected to the none» 

\ @iree tional « antenna through a awiteh Bl-3 and an 16 olating 
* capacitor ClLH37 With the fuuetion switch in "C" position 
the antenna cLreult Ls connected to the varlometer stator 


“2's. of the manuel zero shazpening control, while a capacitox 
PON G12 5 that is-an equivalent of the antenna and antenna 
ere is connected to the antenna tank circuit, It 


exrves to prevent: the tank circuit from detuning when 


HE 18 -eatonni is. disconnected from it, 


| The ca AVDACLEOLPS Cl-32 and Cle35 are thermocompensat= 
ing capacitors. 
: A highefrequency eirevit serves as & high»frequency 
. amplis ‘Ler. load. A coupling coil tuned to a freguency below 
the. Lowest frequency of respective band 14 connected to the 


‘amplifier pla te cirenlt.and a tuned circuit -~ to the mixer 
q 


2 weld cireulte The coupling between them 1s inductive: 


capacitive : Pox balancing the frequeucy CHALACTEPISTLC « The 


hi ghefrequeucy amo Lit fier elreuLt includes: a variable 


capacitor Cl-11, | weeny trimmers , fixed capacitors, 
at variable | capacitor which | ‘Le 4 section of the variabla 

2 eapacitor. asse emnbly, and a amieias capacitor C159 are 

7 connected inal... pandas. other elements are switened by 


’ a. band selector ay ten when changing over from one band 


tay another. Cotte cares D132 and: capacitors C158, C165, 


t 
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ting capacitors, A variable capacitor Cle Lip 


om 22» 


Clm6&7, Cle68 are awitched on over the first band}; 
coils Lim28, Liw31l and capacitors Cl#57, Clsdi3, Clea4, 
CleS5 over the second band and cotla Lie2?, Dle30 and 
capacitors Cl-56, Clw61l, Ci~62, C1~69 and Cl~70 over 
the third bands Capacitors Cl#65 and Cl-66 serve Lor 
thermocompensa TLON g | 
Uish=trequency amplifier valve is fed through the 
flitver cells: the plate is supplied through a resist _ 
ox Kile32 blocked by capacitor Cle71l, the s¢ereen grid, 
through a resistor Rl-31 blocked by a capacitor Cl=39a, 
The amplifier cathode elreult dneludes: a 
vagector Lilw20, Cle40, a resistor Rle28 determining 
initial bias, and varieble resistors Rlw~29 and Rl»30a 
blocked by a cavucitor Cle396, Tue resistor Rhl=29 
serves to adjust receiver sain in three modes of opera» 
tion, its screwdriver operated control being oa 
Gut to the veceiver front panel and marked RECERIVSR GAIN 
C YOM, TIPWEM ). ‘the vesistor Rl#30a serves as a eas 
gain control in "A" and "0" modes of operation, its 
Shart belng broughtout to the front panel and used as 
@ volume control, Secured to the same shaft is a 
variable resistor Rile306 Cin the J1-iG vaty ¢ cathodes) 
whieh serves as volume control in "AN mote of Operation s 
A rejector consisting of a eotl L120 nnd 
Capacitor Cl#40 serves to inerease intermediate fraequoncy 
Selectivity, which is provided by cathode current 
negative feedback of the Alsh-frequeney amplifier VALVE g 
(b) The first heterodyne (JI1=65 , 
the first heterodyne uses a 6K valve in Ral 
inductive-couplod circuit, ‘The heterodyne elreuit 


consists of colls, a variable capacitor, trimmers, 


and coupe 
and @ 


compensation capacitors, tracking capacitors 
, wo Ge fd Ue ab, a 
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- poupling capacitor C155 are fixed for ali bands; otner 
elements included. into the circult are switched over from 
© one-band. to \ another by a band selector switche Over the 
Pirst baud coils L1-23, L126, canacitors Cl+47, C148, 
Clad Dy Cl52. are switche ed onj over the second band- 

= eodls Th22, T1~25 and: capacitors On Rr c1l~45, CLHAE 5 

| Cl«5 50, Cl<51l: are; over the third band coils Dl~2l, Lhe2d, 
eanacitors Cle4l, TywA2, Cled3 and Clw54 are, Plate 
“voltage to tne neterodyne is suppiied through a decoupling 
cell ‘HiH35 and Ci-72R and a highefrequeney choke LiW34. 
AY serul ioad in-the heterodyne plate cireult is a 
aed L133 connected in parallel w: {th a capacitor Cl-74 


from wi vich high-frequen oy yoltage is fed to the mixer 

aa thro go a& coupling capacitor C175, Mlements used in 

the heterodyne civeuit Cselz inductors, Sixed and 

| rpexature coefficient 
with the result that the circuit tuning frequency W- a4 

ae eas anpient temperature increases 17 no measures 

. gee taken, fo. avoid this , thermocompensating ¢ capacitors 

‘whage capacitance decreases as temperature Increases are 

connected into the bi eh «frequency and heterodyne circuits » 


“In the heterodyne cireult capacitors Cle44, Ci-47 are 


sO. compensating capacitors of this type 


(ce) The mixer (ij-7) | 

The mixer vaes a G&A valve aperating as a 
arid ¢ converter . b,0, negative yoltage 1s fed to the : 
control from a resistor R138 | bLoeked by a capacitor Ul-720 
‘ceaeuanak. eto. the pre clveult » The mixer plate 
“voltage 2 is supD plied - thaough 2 resistor Ri39 bloeked by a 
“capacitor C172 6 and the cineult windin of intermediate 
frequency filter, le I.¥, Filter 1 is a miccer load. It 
ae of two cireulte tuned to. intermediate frequency 


we and int sercoanee ted by means (OL a capack tor. Me firs t 
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fLiter ctrewit is formed by a coil bie3S and a 
capacitor Cl#76 connected into the convertar plate 


tt ’ 4 — e 
elreuit.s. The second cireult consists or a Corl Lax 3t 


and a eapacitor Cl+77 and is coupled to the first coupi-= 


r capacitor ClO, 
e noise duving unmodulated signal reeape- 


ae 


Vo: reduc 
tion it de desirable to employ & narvower pass band of 
the recotver, Hor this purpose, a crystal Filter 
ingerted into intermediate frequency filter 1, The 
erystal filter consists of a crystal, a trimmer Cie y 
8 coupling capacitor Ol-~SL and capacitors Cls7o and 
Cl-53 which serve to compensate for detuning of the 
etreuit of I,F. filter 1 when the crystal is switehed 
off, Resistors i! > and Ri-83 shunting the plate and 
ertid ctreults of filter 1 are connected into the 
erystal filter reuit, These resistors reduce ths 
detuning effect of the above circuits on the ¢ryatal 
Tilter bande 

peo eee » Crequeney voltage from the second 

civenlt of E.F, filter L is supplied to the first | 


. 


intermediate frequency anplitier «rid. 


(a) the First jatermediate Frequency amplitter 
atage C Ue8 >). 

Ine PLlest lnaternediate frequency amplifier stare 

alive, Theo ae cathode is connected through 

& resistor adle42, deteruinineg initial bies and blocked 
by a canacitor Cl~63a, Co the reeelvor manual gain 
control eireuit by means of variable resistors Ri«29 
and. Rh 30a across whieh additional bias is develoned, 
The valve plate is supplied through « decoupling cell, 
formed by a wesilstor Whedd and a CAveCLTOe C1-33R, 
and through the plete cireait coil of intexmediatea 
Reequency filter Ik, Au amlifier load is intermedi: 1te 
frequency filter INdneluding two cireuits. The first 
filter elreuit consists of a coil Lie37 and a 


capacitor Cle84,. whereas the second, of a coll Lis3S ar 
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a gapacitor Cl-35, The circuits area coupled with each 
other by @ coupling cavnacitor Cl-86,. Intermediate 
frequency voltage from intermediate frequency fliter IL 


4s fed to the second intormediate frequency amplifier 


(e) The second intermediate frequeney amplifier 
stage Cilin9). 

The sscond intermediate frequency amplifier stage 
employs a 6K3 valve. The valye cathode is connectad 
through a resistor Rled6 blocked by a capacitor Ci-87a 
to the vreoeiver manual gain control circuit, The valve 
plate is supplied through the decoupling cell consisting 

O 


of a vesistor Rled8 and capacitor C1886 and through 
the plate circuit coil of intermediate Petugrite Filter Tits 


An amplifier load is formed by intermediate frequency 
filter TIL including two cireults,. The first Pola Gas 
Q 


oe 


irenuit consists of 2 coil L139 and a canaelte vw C1894 
while the second, of a coll Li-40 and a capacitor Cle30. 
The e 


capacitor CL~91, Phe second Liltar eLrenuiLt Foeads 


irveuits are connected with each other by a coupling 


intermediate frequency voltage to the detector, Simultance 
ously, voltage from the intermediate Erequency a nolitier 
yalvye plate is supplied to the detector plate of the 
automatie gain control, 

(£) The detector and automatic gain control 
stage (Ji-1i0), 

Mhe detector and automatic gain control stage use 4 
oxS valves 

Me detector in tho receiver employs a diode director 
elrouLt and one of the 6x6 valve diodes is usec Vor this 


purpose, Resistors R1l=~50, Ri-SL and Rim 5S? Porm a detector load 


Detected voltage from the portion of the load Reledla 
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|  agieg : 4 cpt ct 
and Rl«-52 ts fed to the lowerrequency amplifier grid 
| ? . > ‘ “7 St at 
Riedg and an isolating cape acitor Cl=96. 


through @ resistor ; 
wre ITE : pee Se tay: 

The second 6x6 diode serves aS an automatic gain contro. 

sista . i = » Ty” +“), WEE 

datoctor, The automatic gain eontrol uscs a delay carcuny 


based on resistors Rl=»57 


Ci 8ap, A resistor R1-60 3 Load of the 
high=frequency 


4 4 


and Ri-=5S8 blocked by & Capacitor 
automatie gain 


coatrol stage, The valve 


a4 ft oN 
) Leen Afeatea Trpequency apa fier 
anpliftiers, XT and Il, and Mate Lrequency any 


from the . Brough 2 
are supplied with control voltage tron the load tarcugn ¢ 
common decoupling cell RileGl, Cl»LQU@ ana ue scoup ling 


: Peet Pag C8 m and Rh-d5 
eclis Riw27, C1<39 B and RiesdAl), Cle7Ba, C1l-78 5 BL Rina 


Cim87B, Cl-876, respectivelye 
(2) The low-frequency arp? 
ety TTC 


Tho Low-frequency amoligtier us me of the ouce 


eed FL 


valve triodese The 2molifier load is a resister Rbewod LEON 
which Low-frequency voltage is oplied to the amplirier 
snpuk circuit of the telephone and diwection finder ouvputs, 
The valve plate is blocked for high frequency by 2 canagaLte 
Cl~LO2 
h) The ephone output 


“et 


Tha toler ephono outout ar stl pias enploys a Sb valve, 

The voltage from the low~fvequency anplifier loa 
supplied to the telephone output amplifier valve “ei 
throveh an eT capacitor Ol-1L08,. Tha vwulve sexresn 
is supplied directly fron the supply circuits, while the 
plate is fed through the primary winding of the trans Forwer 
ineluded into the transformer init Tole5S, The telephones 
are conitectcod fo a8 part of transrormer primary wih 

through an isolating capacitor Clel233 the transformer 

secondary winding is loaded by a dynanie Loudspeaker, 
addition to a fixed resistor R1-78 Chlocked by an 
electrolytic capacitor Cl¥l15) across whiel ~_— 

developed, & vaxlable resistor 1-30 6, 


8 


additional bias is obtained to enable volun 
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connected to the cathode elreuat with the funetion switch 

in "A" position, The shaft of thus resistor is brought out 

te the receiver front panel as a imeb vouune CEPOMROCTS). 
=: The second heteradyne { Jiimii). 


{ 7: io - mrs so en wee oR wee Palas ype = we 
fhe second heterodyne employs a 6K3 valve ia 2 cirenudt 


a 


poy che $ q “te ¢ wa “TOE ae fTt} ot Ay 9m t- hegre pa, Ae 
with inductive coupling. The second heteredyne elrentt: 


sip sees s+ “~~ a4 a ae ee a myer tte ie CY eh PF 
consists of cotis Liedi and Ible4d2, a flexed eanacitex Cleat? 


Zé 
iL 


~ “ay a e ey , r © Shep ee ri Cy wg ate 
and & semievarilable capacitor (a trimmer) Cl-95, Plate 


a hey ie ss x % * ; Qe 7 *y re $. 1 ar 65 a 
yoltage to the na mene me valve is apniied through 2 
é f. AL we - + ae wa rt e at « es «is * % 4 
resistor RleS3 which is 4& stage Load &b tae Sane CLINDs 
ce 1 ‘ Bo 7 ih eres Pe 3 Ay re the 
The voltage generated Dy second hatergdyne 2a taken 


5 C 
throven a iattes capacitor Cli~1LOL to the 


> 


3 ! gett : Pie ORE TR tac Sopra a 
(4) The tuning indicator amplifier (W112). 


© 
i 


a . Beaks dopa Traps, Bigs S dans dl eye} nm 
The tuning indicator supply staze uses one triods 
Ai sh 7 4en yr ae, lade h pts Aaa wine nad the py ww, 
of the GHEC velve, 4 D.C. millianmeter, a tuning iIndicatex 
& 
which serves for visual eecolver tuning, 15 ¢ounected to ; 


the cathode circuit. Whe control valve grid is Yed with Del, 
( 


. _ as be ogee) | dba ttes gs SD cen haw eh ogg cn ; a RO 4 “t ‘ 
‘from a portion of the datector Rl@32a lead ti Aeou en 


a 


a reoistor Ril~63) proportional to the A.C» component across 
@ Ge 
D 


y ,eyt pet om wt + ; * yp oes ¢ 
tactos loud. To nrovide more reliable operacion a 


t 
- : < re we ep ee ny abe ¢ ‘ +* y + de pe 
capacitor Cle103 is connected between the grid and the 
€ 


ot 


OF toe 4 fe Cx 
(6) fhe Direction Finder Output Amplifier 


&eo4onpe PRe oP ve Fee eke SOFREV Ae SHRE FH *A Gee le 
o ie veal sae ory ™, 

$ 
C dee: 

5 


Peytp ¥& 


of ’ a wf apie t “ e* a , t 
The diroection Finder outnub anmplisiler used a olvi 


f° : ty pay et eA} ter “ re Pins Be os he 
valve, Lowafrequeney Signal voltage is fod to the stage 


~ 
. 


Pe 


i 


control valve arid from tne lowefrequency aum Li rl eo Toei 
capacitor Clel04, and a pha d 


— 
¢ 
4 


3 


mi 


t~ 


te 
ef 


A 


througk an isolating 
Rl-66, Ol-105, Cl-106. Due to this cell that audio voltage 


‘ kd “ee x — ’ - * ry <} of = whee i? m4) ae + 4 
phese is obtained whien is necessary Lor correct operation 


the control circuit, cdma LOLS ODOR 


ie ate 


Aes he ’ creek yey I any |e ‘a ycty a ay mr ay “ 4 So *) 
charaeteristies somewhat increase because voltarzes oF nlsner 
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é 
b> 
2 

i 


frequencies will be elipped due to this cixeuit, The 
direction finder output simlifler operates as & Lowe 
frequency auplifiler. The valve is fed as follows: 
the plate is supolied through a decoupling cel 
Ci-LO7B and the transformer primary winding alin the 
sereen grid through the same decoupling cell eae 
Camping xvesistor R1-66 biocked by a ¢apacitor Me aod 
A resistor R67 1s connected te the cathode eireuit 

blocked by an eslectcolytic canacitor Cl+109., Fixed bias 


aA ot Shan ape ‘ 
Lage is Loaded by the 


V4 


is developed in this cireuit, The 43 
transformer Tole], the secondary of which LS tuned te 


af 


the audio oscillator trequaney by capacitors CleLiLO 
Ghelli, Cleli2, and Cl» — Frou the, Tpi-l transformer 
Oe 


o. = 
+ 


Recondary anplified 1 


af 2. be Ny aq fon a x ert dy. ie 
2ed to tne control circuit valve xr 


amplitudes 


* . 


C7) Ag 3utomatie control eiz cuit of the seaxe th 


Seg ate eae tae dane mereastereto ent easecs Poa 


Coll wotation Ceontrol eipreul toe 


POMPE C Ce ee deG each eo e ote 


7} 5 - 
Whe control cirevit enaloye twa plate detcetors 


a. 4 a AO e Ars: . 
pased on GHOC valves, and a baile wedine bridge with 
magnetic amplifiers (Piv.7). Plate voltage is sunnlied to 


t ay 
o 


the plate detectors scieiiea a Lllter consisting of a Lowe 
no 6 ah 2 aes TID ose ; : : 
frequency choke (HP1-3), an electrolytic es wacitor Clell4 


and chokes with saturated cores paid Ipie3,. Voltages of 
the same amplitude but 190° out of S68 4re supplied to 
the yolve sereeu erids trom the seit oscillator, Fixed 


c 

OLAS 15 oat to the valve control grids through a 

LeESBLS a ee ~" alo £ sex anat o£ 3s - 

resistor Rie-72 blocked by a capacitor Cl-107a, This bins 

xy Les Pre ey ya 4 oer sae 7, us ye) oF 

is taken from resistors Rl-73 end Rle?74, the resistor 

3 f iy ey of 

RL? 4. poem a variable resistor, With a positive HAL foe 

period of audie voltase anplisd te the sereen grid of one 

of the contre . Valves and with a positive halfnperiod of 
i Tey fay 4 4. ME r eke ET = : 

Local madulation voltage atrose its control prid this 


oe a 


a 
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se AO oes 


eo valve becomes conducting and current flows through its 
a The plate ‘clreuit of the control valves includes magnevic 
aunp Li. fiers Tole2, Tpl-3, which allow alternating current 
of considerable power to ba controlled with the help of 
small direct currents « The cecal amplifier is a special 
selfeinductance coil with a core made out of magnetic 
material characterized by quick saturation, Thus, even 
with a suall aivect current flow through Tpl~2 transformer 
‘winding 12 ¢ self-inductance of winding 34 decreases 
sharply. Windings 34 of the both magnetic anpilitilers 
together with Tp3-3 transformer winding 3e4=5 Cin the 
supply unit) form a bridge. A capacitor Cl<L21, winding 3-1 
ofa motor APE-627 xotating the gouiometer search coil 
< together with the bearihg indicator are connected to che 
prides dlagonnl, AeC, voltages petween points 3 ~ 4 and 
is o 4 of the Tp3-3 transformer pi aaslaas are equal in 
 maenitude and are siiiftted by 180° iu phases; that is WiLy 

« with the same gelgeinductances of windings 3-4. of the 

both magnetic anoliftiers, currents, equal in nagnitude 

| but opposite in phase, flow through the bridge arms and, 
“gonsequently, current does not flow through motor wind» 
re ing jel, If one of the vresiatances deercases, the bridge - 
| palanee will be dis nent and cuvrent will Ilow through 





the motor windings | 

As goon a8 Local modulation voltage ts applied 
to the control grids of the control valves Cdue to deflec= 
tion of the search eOLs. from the bearing position) the - 
plate current will inerease because of the phase 
eoineidence of the grid and serecn voltages in the 

© casa of one of the control valvea € Wi-14 }, This leads 
£0 magnetic saturation of the Tpl2 transxvorner core and 
“>. thus, to-xreduced induetive vasistanca of winding om Oe 

this trans former. coe the bridge balance WLLl ba 





pe 
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wie 30. ™ 


35 : is i | hr - 7 winds 
x 3 . 7 i . q Q he 
Ving Bel, the motor rotor wil begin potating and Gey + 
~ = - . ¥ z fe ' 


arch coll,’ 7 | 
Se neuer is an AeC. tworphase induction ee 
“Ie has two windings, 2-1 and 2e4, which wacn pt ae WED 
-euirrent of the sane’ Frequency having & eas Se oe 
- appoximating 90°, set wp a rotating magnetic Lleld caus 
“tng the motor rotor to rotates sel 
At a‘supply current phase shift approximating -9 
the direction of magnetic fleld rotation becomes opposite 
to. that in the previous case and the motor rotor begins 
rotating in the opposite directions Besides alternating 
current, retardation direet current flows throvgp IPR 
- motor winding 301, This current seta up 4 permanent . 
magnetie field retarding rotation of the aaa rotor, Lo 

obtain currents with a phase shift near 90° in motor 
"windings Ged and 31, capacitors Cj-L3, C3—14, C314 are 
connected to winding cireult 2-4 and a capacitor Clel2l, 
te winding circuit 3-1, The latter capacitor 1s simultanc- 
ously an isolating caoacitor for tne Girect component in 
motor winding 31. 
| Thus, moter windlag 3-1 is a control winding whose 
- eurrent value and phase are determined by 4 search coll 
position relative to a bearing direction, Supply of motor 
winding 24 is constant and independent of a search coll 
position. With the search coll in the bearing position 
voltage of Local modulation signal frequency is not 
‘supplied +o the control erids, In the valve plate 


edueuits and. consequently, in primaries 1-2 of the 


magnetic amplifiors Tpl-2 and Tple3, small currents, 


-equal in-magnitude, flow since large bias is constantly 
“supplied to both valves (for balancing the elreuit a 
. yariable resistor R1I-75 is connected into the cathodas 
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of the both control valves, its serewedriver operated 
control being arranged on the side wall of the chassis 
for adjusting the circuit after replacement of control 
valves), The self-inductances of magnetie anp Lifter 
secondaries 3ue4 are equal and large in magnitude which 
accounts for sm@li and equal eurreuts that flow t 
them. AS these currents are shifted by 180° 
current does not flow through metor winding jel, the 
motor roter does not retate, and the goniometer 
coll is inoperative, 

When tie searth coll defleets to one side from the 
bearing position, lowefreaqueney voltage of the local 

signal modulation is Gyplied to the control grids, One 

of the control valves begins conducting and large current 
will flow through its plate cireult and magnetie 
amplifier smite ine, while the other control aes Ls 
emt off by a negative halfwave of the audio oscillator 
voltage aoplied to its sereen srid and curront does not 
flow through its plate circuit, Large current flowing 
through one of transformer arimary windings Le-2 leads 
sharp reducing of the secondary winding (34) selit» 
inductances, the bridge circuit will be no longox 
balanced as the secondary winding (3-4) seLlfetnductanee 
of the magnetic amplifier of the inoperative valve romans 
considerable, As the result, the difference current which 
is in phase with the current’ in inagnetic amlitier wind~ 
ing 3Je4 of tho conducting valve Ceurrent phase in magnetic 
amplifier winding 34 of the inoperative valve is shifted 
by 180°) will start to flaw in motor winding 3~1, rotating 
the motor rotor, thus turning on search coil tn the divece 
tion of the bearing pusition, With the search coil displaced 
to the other side from the bearing vosition the local moaula~ 
tion frequency voltearu shirted by 130° is applied to the 
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Al 4 he, a 
alice ray t flow throurch ti 
control yalve grids causing current to Flow gh the 


plate circuit of another control valve, AS the result, 
*he motor rotates in the other divection bringing the 
eoill again in the pearing position. The control 
bh in WAS 


search 


cirenit operates only with the funetion swite 
> 
position, With this switeh in "C" position (Fig.&) motor 
rh 


control winding 3-1 is supplied only through a ite Bla , 
tn this case motor control winding 3e1l is connected to 
the ends of Tp3e3 transformer winding 3-45 ae 
resistors RL-G0 and R1-O8l or R1-3] 

Valve arrangement in the sedibianinaimatas 


unit is shown in Fig,9. 
(ce) Supply Unit 


The supply unit consists of @ power transformer, 
three selenium rectifiers C fai. [S—2 ana 73-8 
400 CspqSe driver ( “131 ) and a power amplifier ( JiB=) 

HB") 

Voltage from the power supply CA,C, shi ip mada 
or A.C. voltage from the converter Off-i2 }is fed 
through the distribution board to the power transformer 
primary. The primary taps correspond to ites applied: 
100, 110, 127 and 140 V, 

At 220 V A,C,. the apnaratus its connected through the 
autotransformer, 220/127 ¥, 

To convert A.C. voltase into D.C, voltage selentlu 
rectifiers are used, The 210 V rectifier CiSacy. 18-3) 
uses four selenium piloas ABC~35—165 each of them includes 
two legs of 32 Single-phase bride circuit, The rectifiers 
employ two oridges connected in Series, D.C, voltages taken 
from each of the two bridges are added. Voltage to the 


bridges are talran tr 
ges are taken from o3—1 transformer windings l-} or 
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con on 


gah, Rectifier voltage is applied to the receivereand« 
goniometer unit through a mid=shunt filter formed by 
Low-frequency choke ( fIpa-1) and two capacitors C34, 
CBD « 4 

Voltage, 100 V, is taken from one of the vridagas 
and through the three~seetion mid-shunt Vilter is applied 
to the receiver-and~goniometer unit, The First fitter sec~ 
tion consists of a choke Ap 3-2 and capacitors C36, 
C3—@73 the seaond section ~ of a choke [Ip 34 
capacitor C3; and the third - of chokes Dp 3<3,.L3-1, 
L327 and capacitors CB-la, C3-LB, CBe2, C33. 

mectified voltage, 210 V, is anvlied to the 
recGiver~and=gonilometexr unit to supply the phasing 
commutator valves, loon amplifier, control circult valves 


i 


ang audio oscillator as well as to feed the nower ampli- 


fier veaives in the sunply unit, 

Rectified voltage, 100 V, is fed to supply the 
est of the receliver-and<goniometer unit and supply vnit 
Valves s 

The vatarding voltage vectifier € 23-1) employs a 
selenium pile ABC#356817 designed as a single-phase bridge 
Sircult « 

Retarding voltage is supplied to the veceiver~andss 





goniometer unit through a ier Ce cathy 

Power transformer winding 12-16 serves to supply 
the supply unit vaive faa ie he 

Power transformer winding 4-8 serves to supply the 
receilver-and=goniometer valve filaments. 

Power transformer taps 6-9 and 4-9 supply Lamps 
used Lor brightening. 

The A.C. convertor of 400 ¢.p.3, designed for 
supplying the motor fVH-6c7 consists of a push-pull 
oscillator employing a 6H8C valve and power amplifier 
which uses tyvo 61I6-C valves in a push-pull circuit. 
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Me tuned transformer Tp32 determines driver 


g “ 4- 
frequency. Transformer primary le2-3 is connected to 


es, whereas its midepoint Ls 


the dyxiver valve pla 
4 and 6 of 


: -i 
supplied with the driver plate voltages lnas 4 


De sg le : “” ¥ % as 2 i oF ia f’> * e's 
transformexy secondary 4-386 are connected bo the control 


grids of the 400 CsDeSo oscillator power ampLitier 
through resistors R3-6 and R37, The mid-point of 
secondary is connected vid a resistor Nbed 
variable resistor Rl~74 arranged in 

goniometer unit casing compartnent , 

voltage is taken to the control yalve eontrol 


4 


Cro 


we 


primary is tuned to generated Proqvencys AOO 


a capacitor C39. 

The plates of the oseillator supplying thé 
are loaded by an output transformer Tn3«3, Fixeu 
vinding (2=4) is supplied from transformer winding 
through phasing capacitors Clel3, Clel4, OlLo, 
the movable motor winding (3-1) from transfox 
ing 3-485 through the control circuit. 


Lon Boa a 


2! 

Tne control-distribution board sarves to switeh ou 
the direction finder and to monitor voltaseas supplied 
from the snip mains and supply unit to the receivorenand 
goniometer unit, 

Voltage in the control~distribution board is monitored 
by means of a@ D.C, voltmeter (Vs) and an A,Ce voltmeter 
(Vv ee ) and a-switeh VOLILAGY HONTPORING, CKOHTPOAD HATPAS 
MSHI) Beet, Thig switeh meices it possible to monitor the 
following voltages; 

The DG, Ship mains, 

fhe AsC, network and outout of converter 0-120 

Plate voltage, 210 V, 


ty 
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Plate voltage, 100 V>. 
Retardation voltaze, 
Voltage, 400 CepeSe 
Besides, the board is provided wihtn an tt network 
voltage switch to adjust direction Finder energising to 
areal ship mains voltage macnitude, This ae supplies 
snip mains voltage to difYerent taps of the power 
Lransroruer primary. Tus, the direction. Finger can 
normally operate at ship madns ees of LOO to 
instead of rated 127 ¥. The D.C. | 
to the converter Ofl-ic0O or the siete NeGe 220 
the autotransformer 220/127 V by means of tumblexz 
1 SHIP MAINS D.C, 110, 220, Aw, 2. bOPTCETL= 
Pr? 220) ¢ 
Resistor Re=-1, shown in the ¢lagram, serves to 
broaden D.C, voltmeter measurement renge. Capacitors Cel. 
and C22 serve for block the ship mains, A rasistor 
Re~2 serves to align the ne StLUMENT LEAQINES e 
2» Glrcuit Operation at Antonna Reception 


uth ono ene e, Sane eee aecaaee oie tae PO OFRd LIE OHH ODE BITE POT dUME pt Ost 


(with the function switch in "7" position) 
ee ara ae eens aa eae nee tease hen a se ornate ceeds ae eae ua 
As it was noted above, at antenna reception the 
direction finder operates as a conventional : auauiadie 
codyne receiver, At the reception of an unmodulated 
ee the second heterodyne is ewitched on in tae 
receiver, 


3, Cireuit Sveration at Aural Direction 


AE SIO eprint Meee Bee OT Be Dhow ST Oe © AOE OP Aeee tently Ranney Ow PEE Ch ee ER, Reb ENT ERP Hem Fhe HEY BOOTE OSG wer a See Or eae Pacts hin ah, kN Comte BH peeing HY 


Finding (with the function switeh in 


GEAR PAL (Ty HAS Reece Mrtire FANS Grnh OF Revset Wert FA Chelle Meee arte rea rig, onFh Se etion ow. nett atewh tte ie OS Arwen sey 


HOw nositien) 


Gham Beet Ooty SA Ce Siew trend erie Histo we Ee Ores we ome 


At loop antenna reception which takes place with 
the function switch in "C" position, RoD.P,. APT-50 
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ww 3H o 


operates as an aural direction finder, In this case, the 
’ antenna tank 


awiteh diseonnects the anvenna from the 
49 the manual antenna effect 


and a ¢apaeri te. 


eLrouit and connects 1¢ 
compensation variometer Cuero cleaning) 
or Cl#25, aquivalent to the antenna and antenna Leadein 
capacitaneas is connected to the antonne, circuit. 
Simultansously, the switch cuts in the plate supply 
eireuit of the phasing commutator valves and loop 
amplifier, One of the phasing commutator yalvas 16 cut 
off by large bias voltage applied te the cantrol erid, 
In this ease, the phasing commutator OQpOVATES AS a 
conventional high=freaquency amplirier and serves to 
amplify gignals received by the loop antenna unit, 
A signal received by the loop antenna unit, amplifled 
by the phasing comnutator and loop amplifier is fad to 
the receiver input, In the receiver the siimal is 
amplified again, converted, detected and fed to the 
telephone and dynamle loudspeakers 

Furthermore, with the function switeh in #C¥ poste 
tion the circuit which provides the manual potation of 
the goniometer scaren coil is switched on, 

fo control manual rotation of the search coil, 
switeh Ble6é SEARCH COTL ROTARTON CBPANKHVE VCKATWIIN) 
is used which connetts the motor winding (381) to one 
of the UTp3~3 transformer Leys (54 or 34 of winding 
5e4—3), AS voltage phases in the Tp3—3 transformer 
legs 54 and 3=4 differ by 180°, current phases in the 
motor winding (3-1) will differ by 180° as well ae 
consequently, the motor rotor will assume right-hand 


Oc left~hand rotation. In this way the search coil 
rotation Le controlled nanvally, Whon turning the 
| Switch knob to the right or to the left as far as tt 3 
will go,contacts 3 and 4 or 2 and 4 (See Figz,8) are 
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operates as an aural direction finders In this eee the 
switch disconnects the antenna from the antenna tank 
elreuit and conneets it to the manual antenna effect 
compensation variometor (sero cleaning) and a capacite 
or Cim25, equivatent to the antenna and antenna Leadeln 
capacitance, is eonnected to the antonna eiveuLt 
Simultaneously, the switch cuts in the plate supply 
circuit of the phasing commutator yalves and Lasp 
aupLlifier, One of the phasing commutator valvas 1s cut 
off by large bias voltage applied to the control ERA « 
In this ease, the phasing commutator oporates aa a 
eonventional high=frequency amplifier and serves to 
amplify signals received by the loop antenaa unt. 
A signal received by the Loop antenna unit, amplird 
by the phasing comautator and loop amplifier Is fad 
the receiver input. In the receiver the signal ft 
amplified again, converted, detected and fed ta the 
telephone and dynamle loudspeaker, 


ad 
bo 


oR 


Furthermore, with the function switch In "C" posi= 
tion the circuit which provides the manual rotation of 
the goniomater scareh coil is switched ones 

To control manual rotation of the search coil, 
switeh Bl-G SEARCH COIL ROTAPTON CBPAMKAUE ACRATIIN) 
$8 used which conmneets the motor winding (381) to one 
of the T3893 transformer legs (584 or 3=4 of winding 
5eAw3), AS voltage phases in the Ip3-3 transformer 
Legs Sed and 34 differ by 180%, current phases in the 
motor winding (3—1) will differ by 180° as well and » 
consequently, the motor potor will assume right-hand 
or left-hand rotation. In this way the ssarch coil 
rotation le coutrolled munvally, Vhen turning the 
switeh imob to the right or to the left as far as 3¢ 
will go,contacts 3 and 4 or and 3 (See Pig,8) are 
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closed, This connects two resistors Ri#80 and RieS1L in 
series with the motor winding cireuit reducing the 
eurvent in the winding to a low valve and causing the 
motor rotor and, consequently, the search coll te 
rotate Slowly. If the switeh Bl-6 is turned ta the rights 
or to the left, as far as it will go, contacts 2 and 3 
elese with 1 or 3 and 4 with 5, thus short-eireuiting 
the resistor R1I-80 and increasing current in motor 
circuit 1-3 which causes the rotor and, consequently, 
the seareth coll to rotate to the right or ta the left 
at greater speed than in the first case 


4, Cirevuit Operation at Automatic Direction 


SRD ae Babid Gaaewendp PE CETL beer ere ld Ge a) BUH Khoon mit Cate ae Ht oe HE DO ORES Wr utp the WE wate ee eee Lage: FRE Oe dete I Pie Ae On GtE KY Mee ree Cl Mie eee lay 


Finding (with the function switeh in "A" 


BE Me wee wees Bo ee ade Cee Pmt ON Owen Suet eS CYMER ein City AE RG PR eg 2S OCR PARE en THY SD ponte HOY atere 


position) 


In automatic direction finding simultaneous recep= 
tion by the loop and non-directiona antennas takes place, 
In this case the switeh cuts in the elreuit supplying 
the phasing commutator, loop amplifier, audio oscillator 
and control valves, 

Furthermore, tie switeh connects a leak resistance 
RI-13 in the control erid cirevit of one phasing 
commutator valve to the unit bady with the result that 
bias resistance values in both valves become aqual and 
sufficient to facilitate cutting off and opening of the 
phasing commutator valves by A.C. audio oscillator 
voltage fed to the nvhasing conmuteator grids, 
Simultaneausly, the switch connects the non-directional 
antenna ta the antenna tank circuit and shunts the Loop 
circuit by a resistor Ri@w1l3 to make the direction finder 
Less sensitive to some detunings in the loop eircuit 
which cannot be excluded during operation. 
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‘In this whode of operation the eontrol grids of the 
valves are supplied with a signal from 
Age Vee. from the audio oscillator, 
periodic 180 OL mhase shift$ of the signal 
Loop amplifier grid every halfeperiad 


phasing commutator 

the loop input and. 

the latter ensures 

‘voltage aeross the 

of Jj low frequency ; 
(This voltage, amplified by the leop amplifier, is 

fea to the antenna tauk circuit where it is added to a 

‘nonedirec tional antenna signal, Thus, the resulting 

voltage, across the high-frequency amplifier grid appears 

modulated by audio oscillator gommutatinge frequenty, AY 

envelope phase of this a acc cso ccaa oseiilation at 

‘the receiver input shifts by 180° depending on the side 

the ship deflects to with relation to the transmitter 

direction, Modulation depth depends upon an angle of 

rotation of the ship from the transmitter direction, The ! 

amplified signal passes tne receiver where Lv is detected 

and is fed to the direction finder output amplifier grid, 

The transformer Tpl-1 tuned to audio oscillator frequency | 

is eonnected to the valve plate circuit of this stage, | 

It diseriminates the yoltage of local modulation 





ceo DG cr te 





ct 


‘S 


frequency from the signal, This voltage is supplied in 
phase to the control valve grids, Magnetic amplifiers 
are connected into the control valve plate circuits, 
These amplifiers are the balanee bridge a in tre 
diagonal of which control ude 3~l of the motor driving 
the search coil is connected, The siden: ecirenuit has been 
discussed above. 
. Automatic compensation of the antenna effect ia 

| provided by capacitive coupling Of the compensating wire 
| of the twomwix & non-directional antenna with the field 
. COLES, 3 7 
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ss peers ee of the Tuning Indicator Circuit 
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at Signal Reception 

Dixection eee LS tuned according to the tuning 
indieator, The tuning indicator is connected into the 
cathode circuit of the cng valve, Blas is applied to 
‘the control valve grid from the detector load, With the 
direction finder tuned fine vy, Maximum voltage is developed 
across the load which corresponds to the maximum nevative 
bias applied to the tuning indicator valve which in its 
turn is related to minimum plate current in the righthand 
triede of the Jl-1l2 valve, 

The indicator nointe "is at the extreme righthand 
position when the acanta is off, The maximum current 
position corresponds to the extreme left-hand deflection 
of the pointer, 

| ‘Thus, rotating the tuning knob until the tuning 
indicator pointer deflection is maximal (right-hand 
deflection) the position corresponding to the minimuna 
current flowing in the tuning indicator valve cathode 
cirevit is found, i.e. exact t ming of the direction 
finder to the transmitter frequency is achleved, 
‘the more the indicator pointer deflection to the 


Yi ghe ig, the larger is the signal value, 
6. eae Ope: ration at Modulate a and 


Unmodulated Oscillation Keception 


Kite Gere sesh fenten each an Met EMS minh ep Gow O-rERy ate Fae Meek he wy pert Gin Re Se me 
‘ a? 


a The direction fiader mates it possible to receive 
modulated and unmodulated Signals » To Listen to 
unmodulated signals a switch TSLSPHONE~TELNGRAPH ( TIO-PIP) 
is set. in a ‘PELEGRAPH TAP. position, In this case the 
second heteredyne cathode circuit 1s grounded and it 
_ Starts. generating. Due to the second heterodyne, the 
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frequency of the unmodulated signal is converted In the 
detector into audio frequency which is heard at the out~ 
put, When TAP is switched on, automatie gain control 
is made inoperative. To align a beat note the second 
heterodyne trimmer shaft 1s brought out to the GLEE lon 
finder front panel, 

Tn "A" mode of operation the second heterodyne toes 


not operate and only modulated signals are audible, 


VI, BRIEF DESCRIPTION OF PARTS AND INDIVIDUAL 
UNITS OF DIRECTION FINDIUR 


The disvection finder resolves itself into parts 
enumerated in Section IV of this Descrintion. 


lL. Receiver-AndeGoniometor Unit 
the receiver-and=goniometer unlt is made splash= 

prodi.,. ALL cables Leu to the unit cre sseeived through 
glands and the control mobs brousht out to the front 
panel are provided with gaskets, Lhe eable leuds are 
fanned out in respective caging compartments on special 
distribution terminal blocks, By means of the cable plus 
connectors the casing is coupled to the chassis, The 
chassis includes separate screened compartments Lor 
wiring @ifferent high-frequency stagen of the direction 

finder, This 1s found necessary in order to decrease 
random couplings between the stages to which the receiver 
self-excitation and direction inding errors may be 
attributable, Provision of both sections of the variable 
capacitor assembly of the Loop echreuit with isolated 
axles serves the same purpose, ‘he upper part of the 
chassis houses all the high=frequeacy CLECULUS. 


iutermediate~irequency cirenvits, transforner units, 
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variable capacitor assembly, goniometer valves, etc. 
The under side of the chassis houses the hana ANG » 
in the main, all the blocking capacitors, ALL controls 
are brought out to the direction tinder front panel with 
the exception ox the automatic antenna effect compensa» 
tion trimmer, coupvling cavacitance switch of the 
aiaetadiiien wire (arranged in the antenna compartment 
ar Ane casing), regulator ee operated) of 
control circuit sensitivity Clocated in the casing power 
compartment), radio doviation commensation chokes, which 
ave Located in the Loop comvartmont of the casing and 
balance regulator (serew-driver cpere sf the control 
ecirepit Located on the left side wall ae the chassis, 
The direction finde: 
Le Two pair ° tel ees rone jae! nawcked Uy iat 
PHONE and DYNAMIC poe (T11 and Ti+), 
2, Tumbler eiiaik aa ON MeR@PELEGR IPH) CBLe5), 
3, Yolume control marked VOLUME “ CPPOREOCTS) 
(Ri—30a and R1-306 ). 
4A, Adjusting serew RECEL 
for adjusting the receiver again (sé yes TALEE p 
R129). 


5, Adjusting serew MODULATION Dip 


Sc 
for adjusting modulation YLactor Fueudciatie 
Ra ame J ¢ 


Funine mob. 
Band selector switch (Bl~2). 
Imetion switeh "J", FA", "C* (bt-8), 
Zero sharpening control marked ZERO 
CKOMIME IRHOATOP PASWUTOCTY) . 
10, Knob BEAT HOPS C1 sl BMEIMY) 
Li, Knob SMARCH COIL horacron CBPAINEIIN HOMATEIA) 
(Bl-6). 
12, Onwoff switeb CRYSRAL CKBAPH} CBle4), 
L3.Yno0s COURSE SETTING CUCTALOBKA KYPCA) 
ror rotating the movable goniometer scule (Bl-1). 


SHART BN ING 
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14, Terminal GROUND (SEMA) 

15, Knob SHUPTER (2ATB0P) ~ 2 plecas. 

Fig. 10 (a, by ¢ and d) shows a general view of 
the rece eiver~and~goniometer UNnLE ¢ 

(a) Front panel view: 

(>) Top view in the ca asing with the lid open, 

(c) Pop view with easing removed 

(a) Under side view with the cas ing removed, 


¥ 
am, ee f 


a as fs o - Ye y id Boas 
The receiver-and-goniometer une’ uses follow 
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Let us analyse the design and principio of opera- 


ere pee tt eet ee % 5 : 7 
Ta e leer Ge enon Te « © aw 
Going Wiget eRe Earn EAE ORME Erte Reb rRNA ETS RET NEES ROM erat mah oe 


: 3 4e r wtb oy nya 
tion of the basic parts of the receliver~ande§ ontane rer 


nek POET 


”, 
ae ad tT ee 
ag ak Foon ON Rare 8 owe BOE WS ed Fat Ste Poe TD ELC Or 


units 


wets 


(a) Goniometers 


eax treegdea ¢ @ @ 


ny in eae BME, 


Lia tun tania ney 


The goniometer is a principal part of the receiver~ 
andwgoniometer unit, Et sani, of two field colls fired 


~ *.! 


at right angles to each other and of a search eoil whieh 
rotates inside them, he goniometer is provided with 
movable and fixed seales, Radia relative bearing is read 


on the fixed scale and true bearing — on the movable 
stale, Gyro=compass angular readings are transmitted ta 


the movable goniometer scale employing the selsyn system 


through a step~down reducing gear, To 


mateh gyroecanpass 
and movable goniometer scale readings a knob COURSE 
SLTTING Ls provided, 


An indicator is mounted on the search coll axle 


to read radio bearing and radio relative 


bearing. 
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The goniometer is made samallesigzea and uSeS @ 
carbonyl iron corée Its scales are made of plexigiass. 
To rotate the search coil a motor is provided, type APH-627, 
The goniometer indicator is coupied to one end of the 
spiral spring of the mechanieal radio deviation compensat~ 
ox, whereas the compensater rotating disk ig secured ts 
the goniometer axle, (See description of the mechanical 
compensator in VI.le). The goniometer scale assembly is 
illuminated by means of five lamps, type CM=36, arranged 
clreumferentially in five pnoints, 

Cb) QPK-627 moter is a motor rotating the 


Geeoturose 
goniometer search coil, 

this motor is twoephase induction motor with a 
short~circulted rotors Motor engagement with the search 
coli is made through a step-down reducting gear. 

Co) Tuning and band switching system, 


Se tS asQehOee eae reese Ose geveeergeevenags 

ihe tuning system consists of a seale assembly with 
& gear and a band switching system in the highefrequency 
circuits combined in a comnon unit. The tuning seale its 
coupled to the rotor axie of the variable capacitor 
assembly, A cursor is fixed in front of the tuning scala, 
fne scale and the cursor are covered with a blind having 
three observation windows according to the number of 
bands,. The blind is connected with the axle passing 
through the highefrequency circuit unit and is fixed to 
& special bracket on the receiver chassis, The blind 
drive axle is brought out to the front panel of the 
recelversgnd-goniometer unit, When switching from one 
band to another the drive axle turns simultaneously the 
blind and axle which passes through band switching | 
plates in the circuits, thus providing switching on’ of 
any band. — . 
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The variable capacitor assembly rotor is rotated by 
means of a toothed gear, On rotating the tuning knob 
the tuning scale disk and assembly rotor begin rotating, 
The direction finder tuning scale 18 divided into 
three bands, The first band (lower) covers frequencies 
of 187,53 Ke/s to 375 Ke/s, This band is calibrated 
every 20 Ke/s. The second band (middle) covers frequencies 


of 375 Ke/s to 750 Ke/s, This band is calibrated 


every 50 Ke/s. The third band (upper) covers frequencies 
of 270 Ke/s to 320 Ke/s calibrated every 5 Ee/s. 
Besides, ten index lines are plotted on the seale of t3 
third band marked by first ten letters of the hetizn 


1A 
LG 


alphabet. Each of these index lines corresponds to a 
frequency at which, according to the Intenational standard, 
one of the beacon groups operates, Altogether, there are 
ten such beacon groups, The index lines on the scale 
correspond to the following frequencies: 
Aw Pm 291.5 Ke/s 
2 fox Ke/s 
ve Poe 2c Ke/s 
Ke/s 
Ke/s 
Ke/s 
Ke/s 
Ke/s 
Ke/s 
Ke/s 


flectrical compensation of quadrantal radio devia- 
tion and mechanical Compensation of residual radio devias 
tion are provided in the direction finder, 

(d)} Eleetric compensation of radio deviation, 


ee tae ee SE OR BEE OO CN Aaa EE ae he ate e Sha ara. ig 
three chokes are used for electric Compensation of 
quadrantal radio deviation, One cholo is Connected in 
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paxallel’ with one of the field coils (according to sign 
of radio deviation), the other two are connected in 
» series with the search coil to compensate for detuning 
a introduced by the first choke, These compensating chokes 
are calibrated in degrees of radlo deviation compensa~ 
tions Sign of radio deviation compensated for by the 
chokes. changes with the tield eoll the chokes are 
connected to, While connecting them to the field cotl 
coupled with the fore~and-aft loop, radio deviation of 
Sign is compensated for while connecting them to £& 
the ficld coil coupled with the athwartships loop, 


> radio deviation of the other sign is. 


See tion VIII 3 describes how to connect the 
compensating chokes to different Loop antennas, 
| To reduce direction Flnder errors, caused by radio 
deviation, to zero, mechanical compensation of residual 
radio deviation is provided. 

(e) Mechanical radio deviation compensator, 


@ade beer resi ores sarneorarrebeeeeronece 

- ‘Tha purpose of the mechanical radio deviation 
compensator is to change the goniometer indicator position 
by en angle the value of which is equal to residual (after 
electric compensation) radio deviation for the given 
direetion of the goniometer indicator. 

. The mechanical compensator (Fic.ll) is a mechanism 
consisting of a rotating disk with a slide imside, ‘fhe 
slide. can travel radially on-the guide rollers along the 
dislc.. A roller is couple d.yvigidly to the slide; this 


roller 1 moves: along A template body positioned on the 





a lateral surface inside the-compensator. The template 
© pody shape- can be adjust ted with 36 serews, A correc 

: tion scale ‘ts. ‘plotte ed on the disk. The compensator 

© mechanism functions in the: following way: xotating 

ele the - goniometer search C0 ol turns the disk fixed on its 
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axle, When the searehcoil turns through some angle, the 
compensator disk and the indicator, provided the 
template shape is round, tux through the same angle, If 
the template 1s not round, the slida rollex rolling 
along the template body will have simultancausly linear 
movement, Due to this movement the slide will cause a 
Spiral spring to rotate the indicator through some 
additional angle. A value and sign of this additional 
angle of rotation will depend upon the tomplate body 
Shape. Employing 36 serews the template shape can be 
adjusted in such a way that additional change of the 
indicator angle will correspond to the law of the 
residual radio deviation change for the given ship. The 


adjusting screws are spaced ior apart against the 


divisions corresponding to 0, 10, 20, ete, degrees of 

the relative bearing scales. The correction seale from 9° 

to =5° 45 graduated on the disk, A correction, while 

adjusting the template body shape, is read on the > spate 
correction scale with the help of the indicator, ae 
(Signs “= on the correction Scale show the direction ae 
the indicator must rotate in, when the template hody 
shape is being adjusted). Po adjust the template body 
shape it is necessary to plot a residual radio deyia~ 


at n 
a ey 9. 
3 4 
ey ie 


tlon curve for the given ship and to cheeic the radios 
deviation compensator against it. 
(f£) The zero sharpening control, 


Obese see Hes eee oeeese seer urase 

The direction Pinder employs automatic sero cleans 
ings For this purpose a compensating antenna is 
provided in the direction finder assembly which is one 
of the wires of the twoewtre non~directional antenna, 
The compensating antenna is coupled to one of the 
goniometer field coil through a ¢oupling Capacitors, She 
current flowing in the circuit formad by the eomoensat- 
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“ing antenna, capacitor and field coil is opposite to the 


current tO which. blurred or displace od minimum is 
attributable: The value of the current applied in this 
way is controlled by ad justing a valuo of the coupling 
eapacitor and by the final tuning of the trimmer Cl+i37. 
The compensating antenna has the same dimensilone as 
she principal one and is connected to the recelivereand= 
goniometer unit likewise with the help of the lead-in, In 
“Ene = antenna compartment of the casing the compensating 
antenna ‘4s connected to the contact 3, The compensating 
antenna is coupled to the automatic zero sharpening 
control and trimmer Cl=137 through a highefrequency choke 
eonnected between contacts 3 « 2 of the terminal strip. 
Bither of capacitoys Cl-136, Cl-139, Cl+140, G1-141 can be 
connected in parallel with the trimmer by means of a 
switch Ble? 9 These capacitors are interconnected with 
‘the: help of their second ends and are connected to 
contact. 15 in the Loop compartment of the casing whith 
can be connected to contacts 14, 12, 10 or 8 by means of 
a-flexible conductor in the same compartment, 1.6. to one 
the goniometer field coils, (The contact to which the 
jumper of contact 15 is coupled is determined during 
compensation). . 
With the’ fune tion switeh in C position, in addi~ 
tion to automa atic antenna effect compensation, manual 
antenna effect compeusatidn is provided by employing the 
“principal antenna and vatiometer. During direction finder 
ing the principal antenna is disconnected from tne 
receciver antenna circuit and is connected to the stator 
of manual wero sharpening variometer. The rotor of this 
variometer is constantly connected to the looy cireult 


Bo in series: with ‘the ee search coll, Thus, tae 


_ compénsating voltage, which is in antiphase with the 
“voltage, which pL Eeeye the ee ey is fed into the 
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Pee 

poh ee 1 

i ( i whe 

Pa oa Gd A8 to 
tay 


fe 


ce 
Le 


ee search coil, By rotating the variometer rotor, it 


possible to adjust the zero Pome so that the minimum 


x 


is sharp, 
&y Matehing devices. 
6 *& 2 4 


> *» ea event & € e 9 & B 


EN ene te ae 


ME RE Oe WO 


to campensate for detuning 


i The matehing devices serve 
pe of the direction finder loop input caused by reduced Loup 


feeder length as compared with the length, te which the 
apparatus was adjustede 

A matching device is a mounting strin with capacitors 
and ehokes fixed on it, 

Conductors with tips numbered according ts the tieures 


~ 


of the Loop compartment mounting strip contacts of the 
3, 


C} 


rectciver-and=goinometer unit to which they should be 
connected, are soldered to the strip contacts. The tips 

et are secured on respective contacts with the help of nuts, 
seven matehing devices numbered Noel, Noe2, Nos, No.4, 
N@e?, No» and Noe? are included inta the direction finder 
set, The matching devices are included into the ; shipboard 
sey of spare parts, tools and accessories, Matching deyies 
i dael is installed in the casing by the Manufacturer. The 
matching devicas are chosen during Wiring actardinge to the 
noes giyen in Section VILie3 of this instruction, 

eae 

The seisyn serves to rotate the movable goniometer 
staie in step with the BYroRCompass Lollow=-up system, With 
the gyro-compass follow-up system turned through a tae 


ee rotexr of a. Bytowconpass trensmitting selsyn turns 
of = through 360° employing a atepeup gear. To rotate the cyro= 
re . 


compass Lollow-up system in synchronism with the movabla 

eee 6X stale & step-dowm gear is used with a Sear ratio 
£3360, Figsi2 shown the electrical connection diazram at 

the selasynss Ci is a trans mitting selsyn,Ci is a reeeiving 

selsyn, The selsyn excitation windings are counceted inte 

the A.eC. network, They set Up magnetic fluxes fixed in space 
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and pulsating in time. These fluxes induce alternating 
electromotive forces in the three~phase selsyn stator 
windings, the values of the induced voltages depend upon 
‘seisyn rotor positions, When the rotors of the transmitting 
and receiving selsyns are in the same positions, electroe 
motive forces induced in the stator windings will Cin the 
respective phase windings) be equal in value for the 
stators of both the selsyns and opposite in direction, 
thus the resulting electromotive forees will be at zcro 
in each pair of the coupled vhase windings, With the 
rotor in this position there is no current in the stator 
circuit. If the tranamitting selsyn rotor rotates through 
some angle with respect to the receiving selsyn rotor, 
slectromotive forces different in value will appear in the 
respective phase windings and the resulting electromotive 
forea will not be at zero; therefore, equalizing current 
establishes in the stator circuit and a torque is developed 
whieh tends to bring the receiving selsyn rotor in the 
position identical to that of the transaitting selsyn 
rotor, fhus, with the forced shift of the transmitting 
selsyn rotor the receiving selsyn rotor Will rotate in 
step with the first ones 

The movable goniometer scale is rotated py a receiving 
selsyne 

2, Loop Antenna Unit 


EBERLE, EE Orel mE deter Wore tends Tene WRG Wie eR, Mai Ce ane rere Diet 


The Loop antenna unit includes two screened Loons 


fixed at right angles to each other with diameter elther 

Lee m ox 0,6 me The loop aatenna unit may be installed 
either on a special support 1.6 m. in height, or without 1%. 
The support is a duralumin tube 64/76 mm in diameter, The 
connection of the support upper flange with the loop 

lower flange is provided with bolts, For mounting on the 
deck, the corner plates of the upper support flange have 


’ 
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wa DO om 


two holes to receive guys. To adjust tension the guys 
are provided with turnbuekles. The support Lower base 
terminates in a connector with a gland. When the loop 18 
installed on the support the connector with the gland 
Located under the loop lower flange is removed, The Loup 
winding (1,2 m. in diameter) has 4 turns; the leop wand 
ing (0.6 m, in dlameter) has 6 turns. 

fhe Loop winding is wound on distance pisees inside 
the duralumin tubes (30/27 mm in diameter) which serve as 
a sereen, The upper assembly is insulated. 

The Loop antenna (le2 me. in diameter) uses a metal 
rod arranged in the centre for rigidity. The loop winding 
ends are connected to the terminal panel. The winding mic= 
points are coupled to the chassis through two 0425 pF 
capacitors, which makes it possible to check insulation 
resistance of the loop and loop cireult without disconncey- 


LOD a ree ate eof fae Re A Deh ph ane “ >. 


~ Oe 


ing the Loop winding midepoint. 

The external connection of the Loop antenna unit with 
the receiver-and=goniometer unit is made by a feeder, The 
feeder ends are soldered inside the feeder head to tha wiring 


conductors running to the terminal panel ( See Pig.s24). 


'o4 

i i 

[i 
il 
“ 
v} 

i 
ce 
‘| 
a 
. 


For the general view of the Loop antenna unit, see 
Fig, 13, 


% Non-Direetional PDyoemWire Antenna 


Ke REED UE CD BOE SRN GAL ARR, epee eaten chiens DOR Con Baty wit mete p Moe Ley oF Het, wire BORE Quet Chua MOTD COT T Ahad How Mit, TuCe Neg bee RoW 


= tes * 


~~: owe Net eee 
SN RR OR RCE EEN 
2 ' 


The direction finder uses the twoewire nonedirectiona 


oe hy iter bes 
malivrecs< oa ieberw 


antenna made of an antenna stranded conductor, Qne of 
wires serves a5 a »vrinecipal antenna, the second wire is 
for sompensation. The length of each antenna wire is 7 m. 


wee y OR aes 
ALY WP OMNES RO Te BAe BNE ONT: 
i> fate Ne + - : 


nei atts 


for direction Pinders with Lovo antennas of 1.2 m. in 
diameter, and for direction finders with loop antennas of 


aot taho Lr 
a Fewekanie 


0.6 m, in diameter the longth of each wire is 3,5 m, Minimal 
distance between the wires is 360 mm, 
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the length of taps leading from the antenna w: 
the antenna box is 1 m.=100 mn, 


Mr e moe Wires are not necessars 


Stipuiat: 
Ontenne 
space betwe 
ag JOD 
normed ilre 
eonned 
POG Bae ee eee 
ng the feeder 3.5 im, 
‘feeder cannecting 
enna box ma 
of the non-directional 
in accordanea with th “astruetions PLVEN 
Pare Y. Or tile Manned s 


4, Supply Unit 


SpRoeg oan en wekeapin Fg ree ares 


The supply unit 2 
units and components aaa on two Separate 
horizontally Located; the ec is being az 
easing which is installed on 0 mounts frau 


help of dampers. 


The princinal elements included into 
unit aré as follows: 
1, Valves SOR EO OEHHA EERO TERS 
2, TYANSLOMMELS potonesnvnseseses 
Selenium piles for rectifiers. 
Capacitors of various type S 
PUSCS 6.56466 5.6 05 dae CESSES eS 1 5 and 


other cloenents. 
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The two chassis are located noriszontaliy one veneatn 


* y a 
the other. The uppey chassia mounts transformers ana 
SLOPMNG Sg 


valves, The lower chassis mounts a nower trans 


BD hig, ¢ 
selenium rectifiers, capacitors he whelng of the suppiy 


bees cypenm bas oF mit. 188 
unit is made of the mounting strips and is coupled oy a 
distributing frame, which is comected to the two mounting 


a 


strips that serve to fan out the cable ends Leading From 


cr 1 


cable is fanned ovt has a gland to receive this canle, 


For convenience during repairs the franc seturing the 

sey ay pe xt “G $ — ryt 
chassis and wizing 16 thrown on hinges - forward providing 
an access to tne wiring. 


In the operating position the trame is sacured by twa 
serews and 45 sealed, only the valves being Laft 
accessible , 

The upper easing lid covers the entire supply unit 
and 143 seeured by four Locking serevs, 

She suoply unit casing is made of nard aluminum and 
i9 a piveted-welded box with a steel frema, Fer clezidity 
+h3 box walls are provided with ribs, 

Me supply unit casing 15 dustalled on the mountin, 
frame uGing Four dampers. 

The mounting frame is made of angele section rolled 
Steck and i! for attacnmant of the supply unit te 

ke bulkhead Pig.l5 (a and b) shows the external view’ 
of the supply unit Copened and closed), 
De Converter Off129 
ace pera eee rane ee 

The converter Of120 18 a single-armature converter 
Which converts ship maine direct curwent into Silaeleephage 
alternating curment of 50 c.pas, The D.C, ship mains is 
applied via the control-dilstribution board to the motor 
of the converter, its generator being connected to the 
supply unit through the same board, 
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The eonverter Off-120 is shovn in Fig. 16 


6g ControleDistributilon Board 
The control=distribution beard is an aluminum } bOX¢ 
The front wall of the box 18 pravided with twe lids which 
hermetically close it; arranged on the insids of the upner 
Lid arg main elements ineluded in the board and their 
wiring, Located under the Lover lid are mounting strips te 
which the distriouting frame is leé, the extemal connect= 


ing cables are fanned out on these mountiug stolps. 
d tnocluces: 
LG g 400 Cap ad 5 With a 


The control<distriburion bear 
Le A.C». voltmeter, typo 3B 
aguvement limit 150 V (V~ }, 

2, 0.0, vVolimater, type M63, with mea 
3 300 ¥ (V= ). 

36 Switen VOLTAGE MONTMORING 
(B21) » 

Switch A.C. MAINS C CETH 
the A.C, mains (B2=2); 
&, Tumbler SHIP*S D.C, MAINS Ilo, ya are Vv 
BOPTCETS =110, 220 ~~ 220). ON ‘yp 3 

6. Two fuses ~ for 9 A and 2 / IDE 1 and aa te 

spectively). 

The board box is divided with a vartition separating 
the upper compartment from the lower one where the connect« 
ing cables are fanned out, An access to the wiring 2s 
provided by throwing the upper lid and removing the Lower 
one: to receive the cables the board campartment is 
provided with five glands which ensure hermetic sealing. 

The under side of tha controledistribution board is 
covered by a bottom with a rubber gasket. The bottom has 
a2 hole with rubber bushes to secure the board. 

For the top view of the board with the lid open 
see Me.17. 
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py S28 eA Hae ne me 


oe o Z 6 ALAS 
i ae 7o Signalling Boards 


To control and signalize switching on and off the 
other antennas on board the ship two signalling boards 
are provided = one is installed in the chart house and 
the other in the radio operator room. These boards 


EAN eg TEN AIEEE beet $ eh OP art NO 


differ in inscriptions? the board in the radio operatorta | 
room bears DISCONNECT anganna C W3QTMPOBATE AHTERHY 3} | 
whereas the board in the chart house reads ANTANNA 
DISCONNECTED € AHTMHHA H30NMPOBAHA ), The inscripticna 
become visible only when the lamps located beneath tha 1 


detachable board lids are sywitehed on, 


§ 

The lids of both boards are interchangeable becauss 
they are attached to the bottom in the same way, ‘ 
The bottoms of both boards are assembled likewise, 


Tumbler switches are arranged on the board lids and 
their positions are marked ON and OFF € BKJi,, BHIH,}, 

if the tumbler switch of the board installed in the 
chart house is in ON position a lamp will flash on the 
board mounted in the vadio operator?ts room and vice 
versa, switching on the tumblor switch on the board 
located in the radio operator's room and vice versa, 
switching on the tumbler switch on the board Located in 
the radio operator*s voom flashes the lai on the board 
in the chart house, 

For supplying one of the boards is ecnnectod tO 
the ship's mains according to the convection diagram 
eG (See Key Diagram of the Direction Finder shown in Fig,25 
oe and General Diagram tn FPirte2). The boards are supplied 
es with illumination lamps depending on the voltage apnlied 
oa from the ship's maing which are rated for not move 








| than 25 W. 

ae Por a general view of the boards see Me 18a) 

° | te “Ly 3 &B. Co 
a and (bd). 
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= 55 ws 
Se Dynamic Loudspeakers 


Pateercant br iernacwett Bead etd (mn emire Ree BREE, (atin ties a aiectinte 


The dynamle loudspeakers ineluded into the APUT+50 


ue, 884 are made aS separate vaits, one is loeated in the 


chart house and the other in the vicinity of the helmsman, 

Power conveyed by the direction finder telephone 
channel to the Loudspeaker is about 0625 Ws, The ade 
speaker is provided with the ON-OFF tumbler switch and 
volume control knob, ‘The loudsveak 


the receivermand=goniometer unit in such 
_ Loudspeakers cannot operate simultaneously, One loud= 


speaker can operate only when the other is wii 
off, The general view of the loudspealer is given in 
Pigsl9. The loudspeaker connection diagran is siven in 
the key diagram, | 


D ¢ Antenna BOX 


The antenna box sexves for connecting the twoevwire 
anvenna with the antenna Coader.s it has a eland and two 
partition insulators, To ensure hermetic sealing the lid 
and each partition insulator use rubber sasket TWO 

esistors on the mounting strip and two acon lamps are 
arranged inside the box, for the ganeral viow of the 
antenna box in the opened and closed positions see 
Figs 20(a) and 20 (b).« 
LO, Autotransformer 220/127 V 


TEPC Prt en wre tree betrk By PRR ES Rae Cee HE Merge fella Bed teen De deere gic WE BR PEON Er eie EPSH4 Malet Arua At He Slee fete, 


- fhe autotransformer 220/127 V serves to supoly 

«the divection finder from the A.C. maing 220 V. The 
autotransformer is mounted on a bracket that is secured 

to a metal plate, It 1s coverad by a lid with holes for 
cooling, Beneath, there are two glands, The autotransformer 
Ls attached to the bulkhead, 





Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


3 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


Figs 21 shows the extemal view of the tester TT], 


Pigs 22(a), Ch) and (ec) illustrates the ease of the ship» 


nae spare parts, tools and cessorlese 


VII. INSTALLATION Of DIRECTION PINDER ON SHIPBOARD 


| For the direction finder wiring diagram (general 
diagram) see Meo.2 and for the external connection 
diagram, Fig.3. - direetion finder components should 
be connected according to thesa dlagrams. 


Le Installation of Receivere-And-=- 


WD mag eves Ons Daw here CM Gere ne EEL EER, MOVE Ue Oe Eye HHO OE, bY TR foe e Me oy Seendh greet At Ebon WET wen Cheb EO OI 


Goniometer Mit 


SORTS Goh SR GREE DANE PENG ITA OOF ER 


The iota ngeninnie er mounting frame 1s 
secured in. the horizontal vosition on a table ov on a 
‘special bracket with serews passing through mounting 
openings, The receiver-and=goniometer unit is installed 
on this mounting frame and secured with three Locking 
SCYews « whon installing it make sure that the damper 
travels freely and secure the reteiver-and-coniometer 
unit on the dampers ia such a way, that it should not 
strike against the chart house walls and other things 
during storm, — 

| The ground terminal located on the front panel 
should be connected with the’: Sit. Td dg 

The recelvereand=gonionmeter unit is connected to 

the Loop antenna unit by means of a feader which enters 
the leap casing compartment through glands and is fanned 
out in the following way: the feeder ands coming from 
ee athwartships Loop are connected to mouuting strip 
contacts 1 and Jo The feeder ends coming from the fore~ 
anda ft Loop are connected to contacts 4 and 6: comnec= 


tions wbeir .de@ é $ 61g 
8 LB made according to designations provided tin 
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the loop compartment, The feeder screens are brought? 
to contacts 2 end 5, 

The receiverw=and=goniometer unit is connected to 
the nonedire¢tional wire antenna by means of a feeder 
vie the antenna box, The feeder running from the antenna 
box enters the easing antenna compartment through glands 
and is fanned out in the following way: the feeder end 
eoupled to the compensating antenna is connected to 
contact 33 the feeder end coupled to the princinal 
antenna, to contact 4. Connettion of the recelvereande 
goniometer unit with the controledistribution board 
should be as shown in the external connection dlagram 
(Piged). The cable terminals are secured with nuts, 

ERG recoiver-and«gonLometer unit is connected to the 
telephone directly and to the dynamie loudspeaker by 
means of a special cord whose ends terminate in plugse 

Fig, 23 illustrates the fanning out of cables in 
the receiver-and-goniometer unit casing, 

> take the recaiver out of the casing proceed as 
follows: 

(a) disconnect the ground busbars 

(bo) open the locks Cunserew the bolts); 

(ec) pull the handles on the iront panel to remove 
the unit out of the caging, 

When it is required to test the direction finder 
efficiency with the casing removed, connect the casing 
with the rveceiver-andegoniometer unit making use of 
special spare cables provided in the set Cin the case 
of the shipboard spare varts, tools and accessories )» 


>. Instollation of Supply Unit 


AN ent, retin Catt Wein wy ie weeny corte ay AEH CLAD Orie trae <POEh BONS toon ontad Te OI PE F408 ROY Oran anth et SS 


The supply unit is installed on a nounting frame, 
The mounting frame 1g secured to the bulkhead or to 
a bracket with four serews in the vertical position, The 
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supply unit is placed on this mounting frame and secured 


ater 


sg 


with two serews with wing nuts. The supoly unit is coupled 
to the controledistribution board by mcans of a cable, 
eonneetions should be as shovm in the external connecvion 
diagram (Fige3)}, The cable terminals arc secured with nuts, 

T> check the unit wiring proceed a5 Poliows: 

(o,.) open the lid by removing the locking screws; 

(b) remove two screws securing the unit to the cas- 
ing and pull the unit out of the casings 


oe ins tallation or Loop _inte MA, Unit 


wath way SA Gee G4eey “Hee Meet Pane PEA armen Wee eens HoT Yb pron tome oon Ei OES Ad OD rE Eve Lely Oey er GLI, 


The loop antenna unit may be installed with the 
support and without it (depending on the direction finder 
set used and the conditions of the unit installation on 
poard the ship), 

The exterior wiring is assembled and installed in 
the following way; 


le. Choose the olace for the loop ant 


@ 


enna 

é2¢ Orlent the plane of the fore~and~alt aot SO 
that it should coineide exactly with the centre line of 
the ship, 

In this case, the marking SHIP'S HAR C HOC ) on 
the head of the loop assembly must be directed towards 
the ship's bow, 

J, Mark and bore holes for attaching the Lower 
flange of the Loop or support. 

4, Measure the cable run and eut off two lengths 
of the feeder to suit the length of the cable run with 
small reserve, 

2¢ Remove the feeder head torethor with five 
jumpers from the lower assombly of the loos antenna and 


unsolder the feeder ends from the JUNpers as shovm in 
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Mg .24. The feeder sheaths are interconnected and soldered 
to the jumper marked "kK", 

6, The feeder head 18 vaseline-seated and secured 
in the lower part of tne Loop by means of three screws. 
The jumper tags are bent and secured with contact screws 
of the porcelain panel in the loop head window according 
to their designation. 

7¢ The feeder ends running to tno recelvereand= 


Gia 


goniometer unit are preliminary marked which makes it 
possible to determine the contact of the loop terminal 
panel to which a feeder conductor is soldered, 

8, When the loop is mounted on the support the 
connector is removed from the loop Lower sleeve and a 
cable is pulled through the loop support, The loop is 





secured on the support, the feeder is pulled through the 
support glands after which the gland bush is tightened, 

9, The loop flange surface is filled Cin case the 
Loop is mounted on the support the loop and support 
flange surfaces are filed) and so 1s the ship's hull 
surface near the holes under bolts in order to ensure 
reliable contact between the hull and the loop screen. 
Upon filing the loop is attached to the huli, The 
feeder is laid out and secured; the feeder ends are 
taken to the chart house and connected to the receliver~ 
and-goniometer unit. The fecder is cut off to suit the 
cable rum and its ends are fitted with tags. 

10, The feeder ends running from the forewandealtt 
hoop are pulled into the loop casing compartment in the 
receiver-and~gontLometer unit through the gland C7 while 
the ends running from the athwartships loop ~ throug mn the 
gland C6. The tags with the feeder leads are clamped 
with the help of the contacts of the mounting strip of 
the casing compartment of the loop so that the markings 
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in the loop compartment should correspond to the ongraver 
ment on the jumper tags running from the feeder head. 
The wiring is made as shown in the external connection 
diagram (Fig.,3) and in the diagram on fanning aut cable 
in the casing (Wig .23), 

Note: While laying cut and securing the feeder care 
Should be taken to protect the external feeder 
sheath from mechanical damages 





4, Installation of Swo-Wire Antenna and 


ers taFes 9 er «. FOR OPED CPE re Rory EP A IETS Rey gEmn OME WERE SANE CEE Oy ME EE THe Het BOE OTR IL OE Orme CONEY Aine 207, OF ptt Bran MU Boe pening GL, 


Au teuna Box 


Men ane, Oe rR WE ER wate te oem deren CFE 


Tie deseription of the two-wire antema is Siver in 
Para, VI.3» The direction finder twoewire antenna is 
erected and secured as instructed in the suggested erce cian 
diagram for the given ship, 

The nonedirectional twoewire antenna ig erected as 
Shown in Fig,i4, 

She antenha wires axe sgeured through an ing sulating 
chain on the deck or a special bracket, Tha upper end is 
pulled by means of a frame ‘rina a bloek with a hook and 

fixed, Then the antenna has to be ti; eee. gent on 
the length of the antenna, lead in i.e, om the faeder 
length from the antenna box sland to the veceivereand~ 
goniometer unit casing, the antenna Length can be altoved, 
fhe antenna lead-in is considered normal when it equals 3.5 me 
If this length is reduced below 345 m,. the rasonanee of the 
loop amplifier plate cirevit occurs in the operating rang» 
which is impermissible, It is voessible to inerease tho load= 
in length up to 5 m, Further inerease of the lead-in length” 
is uot permissible aS this brings the resonanee of the 
cireuit formed by the antenna lead~1y and #ero sharpening 
varlometor stator into the operating ranze , | 
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When changine the antenna leadsin length it is 
required to change the antenna helent respectively (See 
the table), 

Antenna lead-in | Antenna heightin case | Anteana height 
“ an case oF a 

: of a Loon, @ I.e2 in 

| Dp HI. ; Loap, 8 0.6 me 


ey tM? wre ne sin cutee rma sachs oS SEKI IO, Som ORD Atak, EET Cle Bate Bef Hep bE eke Gree Pah OG, WE Onag Ce HRM Deh Bi HE rehome ope Paty Peney wig Fae MEE TI HED OED Meter CoE OR HET oes 


362 Me oie 969 Mis 
4 Me Ch Me 4. Ms 


Length 


a Ths | as A250 le 
me coms mts tae earn marys wernt ern mnnntrg vane ve eng om eh urbane wn ven nae haga rap rep aN oaks nt gmt wet Sons women ng np Mee ct hak OnE Rn are wi 
As the feeder length is restrieted in some cases 
vertical antennas are substituted with inclined ones. 
When the antenna is arranged in this way its 
effective height decreases, Therefore, 1t 15 axnutient 
to inevease somewhat the effective wire leayti: using the 
same wire guys ag with the vertical antenna. The data 
on antenna extension in relation to the angle of tilt Us 
given in the table. 


Angie of tilt BxtenslLowg wy 


eh th the Ho=s Nin Se ERA Ch PERLE We Gest Arte At West soir R!? Crew Ooh oroee Mb be HEA 080g Hh omen Rk LINE PE Ee Ey SG EAD RTO RTOS RYN ITAL RE UE EE 


rizontal f With the rated With the rated 
plane Length 7 Me Length 395 We 


RES POET SOY RE. WO CEE Pee Be CE AEG aceite tone B>" 0 ened eted. WOE es SHE TNE EET Cnn Gort tert GFE Cie RENE ee PAs AS Lip OA Beene a > (Mew NA ein Breeeraeeng Fob Mer tO Suge PF we PE Be BALI HER ORS 


| Q 
— 


45° 3 


SELES eS ORO, cof tat | DP Poe een RRS Era POND Tl CPE OE DEP CINCH NG tae Renae MYR TORTS OAS ELIS Piwrte ee Yuawetnntedtsl rede 8 wh) 24 ub TRONS Cag DOES eR 


é 
SII seer Be eels eG) tend Kees Rg Reale goth sntrar Souk Enge omagy Gude ebicishtiisna apni ouiabelasigil User aon e ate eamieenrioe Os tnake UP ori es Pte net eg fee at ob tC In tektp Hedy MER Aer 
he 


The antenna may be designed as two wires which can 
be spaced not less than 300 im apart. 


The Length of each wire suould correspond to the 


dimension given above, 





Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 [iim 

























Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80100246A064800280001-2 


The antenna must be 4natalled ag showm in Figeld 
where possible alterations of the non-directional antenna, 
realigation are givens 

The antenna box is secured by four screws to the 
outer buikhéad wall. Upon boring holes jt is necessary 
to file the antenna box Tlanges es well as the bullshead 
in the place where the hole » have been bored in order to 
ensure reliable contact between the box and the hull. 
Having fanned out the fecder, screw tne antenna box Lid 
all the way in to provide hermetic sealing: the Lid 
serews having been first coated with vaseline, After the 
erection of the antenna the antenna leads must be connected 
to the antenna box terminals 


§, Installation of ControleDistrilbution Board 


Rd Kaas Gomg Enh tegen Pc cehs aE ut as dua ew ah oes oot a ee ok ene Pos THOR ee Bhan gwd 


Tha control—distribution board 15 serowed to the 
bulkhead or a special bracket in a vertical position, the 
screws being provided with spacers, 

Depending om the ship?s mains voltage, control 
distribution board is supplied in the following ways 

(a) When supplied from the D.C, ship's mains, voltage 
is fed to terminals 22 and 23 of the mounting strip on the 
controledistribution board, Prom terminals 23 and 24 
voltage is taken to the converter OU-120, ‘The convertor 
feeds 4.0, voltage to terminals 25 and 26 of the board 
mounting strip. 

Cb) When supplied from the ‘A.C. mains 220 V5 
terminals 22 and 23 of the control~distributien dboazd 
mounting Strip are connected to the madus, The autotrannaforme 
primary winding (contacts 1 = 2) is conuaeted to terminals 23 
and 24; the autotransfornor secondary (contacts 5 ~ 6) is 


coupled to terminals 25 m 


nd 26 of the mounting strip, 


(ce) When : supplie d from the A.C, wains 127 V,, the 
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“Uy, Voltage is connected to terminals 25 ana 26 of the mounte 
we) dng stxip o | 
oe Cables are used to conneet the econtroledistribution 
or, board to the veceiver-and=goniometer unit and to the 

- Supply unite Wiring is made as shown in the general 

e a f 4 ‘a 
= @lagram (Fige2) and in the external connection diagram 
ee Cit ees). 
6. installation of Dynamie Loudspeaker 


Gary tat PA ED BENS PONE OR HRD ery pers ETE ETH sends SOR BOL se Ch ORE at ECE RD ECD YEA Pew RANE Tony tay Br. By PY 6Ad, Soham OG ED LES 
» 


The loudspeakers are mounted on the bulkhcad or a 





. bracket attached to the bulkhead one being installed in 
jo sth charge house and the other im the wheel«house, Connecs 
oo ) tion of the loudspeaker with the recelver-and-zonilometer 

unit and interconnection of the loudspeakers is gehyen in 
. the extemal connection diagram, 


ave ae 


7a Installation of Converter OM-120 


BRD AOA ets Mert yay? A EAM CHRD BM yn d HIRD WOhed enol Ceri HEE WY, eS ROD CP OS WOH cult © YEE TY Re ee ws ode ends 


Pae converter QIl<120 is scrawed to the Ploor 
through the mounting holes in the converter bottom, The 

_..) converter O-i20 is connected to the control-distribution 
 boawd with the cable as shown in the extemal connection 
~ diagram, The cable terminals are secured with nuts, 


S, Instatiation of Autotransformer,220/127 ¥V 
i The autotransormer, 220/127 V, is mounted on the 
.. bulkhead or secured to the bracket fixed on the bulkhead 
/ with four screws, A cable is used to connect the 
..: autotransformer to the control-distribution board. 


wnat 
ys : 
ye VIII, TESTING AND ADJUSTING DIRECTION FINDER AFTER 
| IQS INSTALLATION ON BOARD THE SUITE 
ae After shipboard installation ef the direetion finder 
> dt 1s necessary to test its serviceability and to adjust 
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a GA ee 


aero sharpening and compensating for radio deviation, 


Ls Testing the Loop -mtenna and Exterior Tee 
EUS Gre sect taps DE ME de eM Tere ben RESON E LEE) RAO WENN SUE HARE SEE ey OY Swe tole Tne Chet EN Sine wy TINE Chee CD Bhan wre eaten wund Huse rem EMA FD OO ogres 4s © Pay an b 


for Proper Insulation and Hermetie Sealing 


BED ND WA Cd RE beret AI WR MAAS CE 20nd EIR HOEY HOTTY KEEPS THE OT? OS OND GR, RTKS SEP WD TED REN WRG COE OF aed Hh HAS DET UTE bei Tetal WOR GH Ty Mie EEE tm news ome muy 


5 : aise Sewen we ta SS Sos 
ee “~ ee Dawe. BF WG or metemnaigoe ys ae spoaaios oe ete ee 
or Oy CO EPL EN LGN alrenomp dP RES Ot Ripe ee he Some cenpee 0 path fag nto raqe ny ietares mip eect 
ewore ete Mapes Sane as ance 
piab ties igre ae Hee. eraal Ca. Gisky dacs bane Sy sie nctben aes POS ee 
: : z fr arpa cia : : a F 


(a) Test the loop and antenna feeders as well as 
the loop antenna unit for proper insulation using a 
megohm—meter with thd test voltage of 500 V. 

(b) To test the Loop antenna unit and loop feeder 
for proper insulation disconnect the feeder terminals fron 


WP ett open, 


SOY paw eae Ay . 

+ ee pm nnae nen tein ask top eee Sse 
ne pt te ee ost 

. we ~ - . lo aE oe af 


ee ey Eee 
cneomres 


’ 


mounting strip contacts 1,3,4 and 6 (in the loop comparte: 
ment of the recciver-and-gouiometer unit casing) and con 


| 
3 
z 
i 


{ 
i 
a 
§ 
BY 
t? 
ad 
ié . 
Bi s 
ree 
.G a 
hy 
a 
ab 
a “et 
4 
feb 
SND no 
sr 
Shc se a 
ty 
at 
¢ i 
‘ 
i 
> 


ott ew eens ie 


neet the megohmmeter contacts between the feeder terminalea 
and the receiver~and=goniometer unit body. Insulation 
resistance between any terminals and the body must ba nat 
Less than 50 megonms. 

(c) fo test the antenna feeder insulation unserew 
the antenna box lid and remove the neon lamps; in the 
antenna compartment of the receiverand-goniometer unit 
casing disconneet the feeder terminals fon Contacts 3 
and 4 and connect the 


& tHamndena le a abe ie , 
feeder terminals and the hull, Resistance between any 


negonm~meter contaets between the 


ES etd ot Jee es Be ad ~ 


feeder terminal and the “Aull should be not lass than 
800 kilohms, 


ES fre FES 
=> mete ee ee 
Ne eee eke we 


fa cate Gin 
a0 ene awene 


ne erences oe 
weet Se bas ene wed Sod as cats See. Se ee ee oe teen met wee Ste es : 
a oe 7 <i $ ine ae we ee ek = . Fy et eee = > - 
* MPN AF Sri Rime Sete beter eds Meng mo Pets coed ag , PS ERR : ™ BS ay Seti 
erik, a ee cee ao = Rete pie MS aes 
fe oe ae as a ae at = : AP xe % ~ ~ : 
ae yee tee P 


f - “ "KV Athimhoa y' 
2. Testing the Direction Finder perviieeability 
Spent at nae 


: er ‘ - - | 
(a) Switechins on direction finder 
SALE EA AO BAS OG ATO GN BO WEE Ge) aig. ee 
When supplied from the DC. Shipts MALNS, set the 
Sipe aad TIO ‘ eo ritaerny - 
switch MBINSy els C OlTbh  ) on the Controle distribution 
“ ae rs _ : , at = 
board to OFF ( BUKIT, ) Hositions. Set the switch VOLERAGE 
| _ | . -_ LS date PC 
MONITORING € KOWTPONB HANPALIHIAT) in the position SHIP ts 
MAINS, D.C bOPT«CRTE eo BabA. d — 
Ge € BOPI-CETB = 3, Arter that operate the 
umblex switeh SHIP'S MLUINS pc Me 2 . 
wd Gj LINS 1) als & Os 224) y Hugs a O20 V 


’ 


2 ar as 


eae cod 


or a , re i a eethgh OS Shag... 
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¢ BOPT-CETh = 110, 2203 e220 VV). When the DC, 


a8 voltemeter reads OCessary ma LLNS voltage, et the switeh 
YOLRAGE MONTTORING to MAT ENS, Awe o-120- noshvion. Vepands 


vs 


ing on the A.C. voltage annlied (readings are taken with 
the A.C, voltmeter} turn the switeh eG, MAING te the 
respective position, 

(1) Yhen suppiied Prom the eC, MAINS, 220 ¥, sat 


ne switch VOLTAGE MONTTORING on the con vo bedigtribpu tio 


cr 


: 


board to MAINS, 4.0, OH-1cG position, whereas the 


? 
2 
e’ 


yLteh AO, MAINS to OFF position, Bhen, operate tire 


4 


- 


x ee “7 ci rae yr ae rt “ ¢ ‘ “% ewe » 
eu in plex Swi Leu 212 ¥ wt oe IHS 2 ¢ ec Las 2203 Sco eu & oat ¥ 
A : Yon e * whe 5 e ay « a - 7) ' » 4 4 io 

a and according to the i.C. voltage applied,using the 1,C,y 
ue + “7 roids - rip te ‘ nA ‘ i 
volimeter, set the switch .isC, MAINS in the respective 


oo, th abe 4 % 





(2) When supplied from the A.C, mains, 127 Ve put 
ths switen VOLTAGS HONTTORING on the ntro LedistrbLpus 
‘tion board to MAINS, A.C,, Oll12¢ saa tion, the 


Switeh AeG, MAINS ¢o OFF positions. Depending on the AgG. 
Yoltage applied Craadings being tekken with the A.C; 
voltmeter), Set the switen A.C, MAINS 46 the respec bive 
See whe pasitioa of the tumbler switeh SWEPss 
faiNS D.C, 410, 220, A.C, 220 Vis arbitrary, 1 2 
nutes after the direction finder has been switched 


gS 


on and the valves heated, cheek voltage values ; hae 
readings with the helo of the instruments arranged on 
the controledistri bution board, For this purpose set the 
Switch VOLTAGE MONITORING te the following positions 

subsequ ory Lys 

te BAITS MATS DRC ¢ 

Zo HAING gi gC o Oli feo. 

Je CIR 2LO Va 

4, DLARE, LLO ¥. 

De RETARDATION » 

Ge 400 GadaSe 


wi 
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, 4 
ee 
oh abe: Ss 


(Set the tmetion switch Bl~} in the recelver-and- 


goniometer unit in fu" position). 

° THES f Bet “ss ; = - 

ee Tn the fizst position SHIP MOINS D.C. the D.C. volte 
- the poard should jadicate the D.C, marns voltaga, 


meter on une . ; 
With the \«C.s naling voltage applied the jnatruments 
r; i dv \. ois 


should remain inoperative. ae 

To the second position Wills, aCe. CleiZO the-age, 
voltmeter should indicate the ship's A.C, maing voltage or 
A.C, yoltage, 127 ¥, appided Srom the converter QI 
ov autotransformer. In the taivd DOS Suey. 20 
( AHOAH. 210m) the Dets voltenter should indicate 
ae voltage from 290 to 190 V3 im the fourth pesition PLATE, 
: 100 ¥ ¢ = 1008) from 110 to 90 Ve. In the fit 
sae 3 jon REPARDATTON CTOPM.) the D.C, voltmeter should 

: dadieate DC, voltage trom 20 to 10 Vz Im the &: ixth posi- 

Ce | tion 400 ¢epoS. the A.C, voltmeter should indicate 90 V 
ae (fluetuations of the instament pointer are permissible 
oa within 135 to 65 V). 

If measured voltages correspond to the values given 


ict 


% 


i 


above the apparatus is considered to be switehed on 
correctly » . 
Note: The possible error of the instrument Ob~46 
(the A.C. voltmeter) is we 45 ver cent at the tenmerature 
Reus of S20°e45°c, with temperature changes fran WGO° to +507 
ch the accuracy falls by 1 per cent ef the maximum seale 
ae value for each 10° af temperature change, 
The possible arror of the _—e tustrumont Cthe Del, 
voltmeter) is “4 ver eent at the temperature of +20°C"5°C, 
A% ambient temperature Sluctuations from 40°C to 460°C 





aol the instrument accuracy decroases by 2 per cent of the 

dae maximum scale value for each 210° of temperature changee 
ae ‘ * ; . we 

Be ihe (>) Tuning direction fuder 


on . ti OFFSETS HF HOH KDE RHA He aE 
eter To tune the direction finder proceed as follows! 
i, Set the band. seleetor switch in such a position 
that the transmitter frequency 1s within this band. 








ae ae Ate : sn, fe 
PREP Let. Santee SF ate ge ee oy” re TAS MeL rk, 
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f 
yurat 6 Furs 


2. Turn the function switch in "fl" pesition. 

32 Operate the tuning knob te set the required 
frequency by bringing the corresponding index.line of 
the tuning stale in 1 
tn front of the seale, 

4, Ry rotating the turning imob within narrow 
een sbtain maximum deflection of 
a 


he tunio-., dnaicat 


ole 
G 
ex, Cin this case the highest tuning accurarcy is 


KS 
o> 
= 


= 


tor pointer occurs in the middle of the scales to 
achieve this operate the lmob VOL CCPOMROCTE 
ned 


ec 


5, flake sure the divection finder is tun 


t 5 TTT rh Ti “Y yyy + ery te 
the tumbler switeh TT AT day caethiin. 


ime with the cursor 4nge arranged 


Oa 


G! en when the maximum deflection of the tuning indiata- 


Notes it 1s not advisable to operate at frequencies 


of 260 Ke/s, 390 Ke/s, 520 Ke/s 
*s ¢ 4 t “ ‘ - ot ios rm” 
with the tumbler switch in Ti 


(ec) Testing telegraph operation 
ee 265 6 4 


-ae Ge @SF HEHEHE OKD DEAE PEGG S 


and 650 Ke/ 


yosition. 


3 


Puk the tumbler awiteh TAO TIT in TAP position 


during "A" or "Ct mode of operation Cin "it mode of 


n 


speration the second heterodyne does not operate): in this 


ease beat note should be heard in the telephones which 


changes as the knob BEAT Nowe ¢ TOH DMBHMM ) is turned to 


the richt or left to attain the frequency of 2,000 CsDes 


-o- 


Having been suve that tne direction LIOUer oS 
fully serviecable in * i mode of operation, proceed 
test tte serviceability in UA" and "oO" modes of operati 

(4) Testing operation in *i* and "C* modes of 


RS RES EE PEA ATES CERES OER SHEE NOE BOTS Vee 


operation. 


8&p@dgeegeu nae 


Without diaturbing the tuning, tum the funetion 


by 
Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


2 


Oks 


: 
t 
{ 
: 
: 
2 
‘ 
a 
’ 
' 


en te ee 


eet 
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ane 


ta 


= 68 = Le 

| *switeh. in. "£0 position. Tre goniometer indicator should gue 
°.wead ithe transmitter bearing, Turning further the glam! 
| "funetdion switeh in "C" position and operating the knob 7 (8 
of the ZGRO SHARPENING CONTROL, make. suxe that the Lo 
manual zero sharpening eontrol is operative. If the it 


' Baro sharpening control is effective the sound during 
the rotation of this control should rise and fall (Cin 


= | see ying 
this case the manual volume control shouid be adjusted af 
| oO. : ve INS byt 
45 


_ to obtain the sound level convenient for the operation), 
Then, manipulate the SBARCH COIL ROTATION ¢ BPAWEHME 
UCKATERA } imob (Bi~S) to deflect the goniometer 
indicator to the right and left from zero reception; 
dn both cases the sound must rise as the indicator 
. moves away from the bearings 
(e) Testing the direction finder eporation with the pa 


5 =  FRGFTAGHSOHE CFOS H det Gee HED HR eOR AG OTE HR TREE OCHP HHH OEE DAY fun 

ae ae 1 ahs 

Crystal on, a PO, 

— ee - Yel. 
if ral 

With | the function awiteh 1a "A" position, put the oad | 
switch CRYSTAL in ON position and tune using the tuning thst 










tose 


knob. The goniometer indicator Should indicate the same 
- bearing as without the crystal, 


bth Loop 


4 
° 
hey 

% 
‘ 
ds. 
= 


Boog Men 


Ol, % 
hed with 
teardags: 
Vid ond g 
tate ang 


wes 
pee 


(£) Testing the goniometer indicator setting 


Having ascertained that the direction finder ig 
fully serviceable in’ all modes oF operation, check the 
goniometer Ladicator EOL proper setting, For this purpose 


ty 
w 
at 
nw 
é 
2 


4 
5 
B 

eR 
a 
-¢ 
ri 
ig 
At 
fr 
a 
t: 
hy 
3, 
is 
+ 


n 
4 . 
Pe) 
i 
q 
‘ 
: 
t 
7 
yY 
} 
4 
4 
te 


, 
short-circuit terminals. ]-and 3 in the casing compart= ant 


ment and then take bearing oo some nee ee 


EAE BEE EE TE hE ET LT OLE FI MOYEN ICES PFO LE GIT LLIN OOS ate SN SO SS RY I POTEET RTE OPIS ET ET 





has €o be. about. 9° 280° ton the -fip cod goniometer oun’, 
ne the mado velative bear: | | 
| aving will differ ¢ : i 
| Liffer from OY or 180", b, 
K 







| t Ae ‘48 necessary. to remove ‘the glass cover, to unscrew 
| ‘the Andicatoz Lia, to" Loose: the nut, and to Sey the indie 
: seater : an. 0” ‘or 186° position; ‘then to serew up the nut 





a eo Meta terre ae pi Rete enn TPN 6 ro 15% 
ae Ne aw wets Rete Ee edad co eR Te a Gad EE cay EON ee aE IAT 
7 . 


: a ‘ t L 7 
2 ' . 2 . ae et - * * bs) me 
ee dae Yodo’ fe ae i ; ee - ' < “gt fc a a oS Fen . ; ‘ : 

non ie eR + 4 te ant ‘ a 2 =e nis % - t - = ms ce ‘ Ne eH oe hy ee a - ‘ 7 . f * 
dope tn mnt, Faas nen mee: a vires prone t ee 
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and lid and to fix th: glass cover, atter that unshort 
the Loop antenna 


(2) Testing the loop antennas for correct counec~ 


Loree ee oO ee a eee 6 3} e¢a2¢ #2 @ G 
‘ i st omotanr 
tien to gonLomecer, 


spaoagregane se Ge goes ee 


we ey oN ot 
Even boing comoletely sure at all the connecciens 


¢ 


during the direction finder J on have been mane 
a¢ 4 fo 3 Te ~ * we oN 4 
3 ee ae it is necessary aek the dixee fion 


fey We 7 * 5 at as &ateg has wes 
inder for proper operation. for this purpose tae bear 


Oe 
a 
. wy 2.04 « 
da ‘ a “— o ; 23 r Td “ye pod _ & 
‘ings from two or three radio stations whose relati 


q 


bearings are known, Hor conveniencets Sake chooss 
located either to port of starboard, suUpposs that the , 
-padio relative bearing for radio ee Noel — a5 
and that for radia stetion 9.2 ,65° 6 Yenco, when tak 
ing bearings from radio stations Na,i and Noy in ae 
radio relative bearings obtained must increase clockwiso « 
* radio relative bearings obtained for stations Noel 
wit Yo,% do not vary, ie@e the relative bearing for 
poth stations is the same, it means that the ends from 
poth Leop antennas ars connected to each goniometer field 
coil, To aliminate this defect interchange the feeder end 
PIel with the erd PII-l. If afver that radic relative 
bearings obtained do not differ, 1b is necessary to resuirm 
the end of the second Loop antenna Pllel in its Yormer 
place and to interchange the end of the first L009 
antenna Pll with the other end of the second Loop antenna 
PTIm2 and to take teat bearings once mores Now, radio 
relative bearings seceded for radio stations No.l and 
9,2 should differ. Im case re 440 relative bearings 
change not clockwise but counterclockwise it 18 necessary 
to interchange either the end plel with the ead Plee, of 
the and PII-L with the end PLll-2. 
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* andbeniataon it is required to ad; just the div 


to, adjust modulation jenth: 


dan findex has. ‘been adju 
ine the: ‘Loop’ compartment of the eas ing, 


© delivered: adjusted to the following 
_, Beedex. 16 Me. Cndex 4 
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Se 


. a ‘These readjus stments completed, radio relative 
bea aPINgs when: taking bearings from radio stations 1 
(and 2-in. turn, should change cloekwis 

| Te Should be noted, that if the ueielad does not 
de eflect, when one of the field coil ends is closed, it 
Means: that this end is shorted to the body. It is 
necessary to remove the short-circuit. 


(h) Testing sense determination 


SSeS SHH see Bs2B HAE TES 


‘the next step to be taken is to cheek the sense 
determination. it is checked by taking bearings from 


ey? 


the radio Station, whose approximate direction is already 
known. If the sense determination is wrong (shifted 

by 180°) at is necessary to interchange all the four 
ends from the Laop, ise. to interchange PI@l with PTs? 


noe PII~}, with Pils2 or to turn the goniometer indicator 


through 180° using the method referred to in seetion VIL 
~LReSe operations completed, the direetion finding 


yr 


( showd, be correct. 


“de Adjustment of Direction Pinder 


Omen med tard Seng ery CE ste orem ome 6 COR he Ree eee gg oe 


Having cherked the direction finder for carree? 


ection 


index, deGe to mateh | the Length of the loop feeder and 


—@) tatonn ing Loop. “Ceetes length 


eee ne Oe MORE Cn MOC r gas 


‘the loop seeder to which the direc= 
uted, is shown on the nane plate . 


The “Length iO 


‘De end x 
p. 5 ng On 1 the | Index y, direction finders are 


Lengths of the Loop 
16 Mi 26 MWe nes 16 = 26) 


- 1 a ~ "i 
Sx 5 te * f = ® - 
Be aM Nike ; rr 
a . 8 ie adi vay « y 
re se tate : ae Ma ate te 
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or 30 me. Cindex 26 » 30 m),. If during the diregtion 
finder installation on shipboard the loop feedex 
Length occurs to be reduced as compared with that to 
which the given apparatus has been adjusted, it is 
- necessary to match the direction finder with the present 
length of the feeder, For this purpess it is required to 
‘yemove: matehing device No.l installed by the Manufacturer 
dn the. Loop compartment of the receiver-and=goniometer 
unit and. to insert in its place one of the matching 
devices in accordance with the table below. 


men TIA DPR ge Umm fs 4 


ofrecer See en RET eit 


wie, sein, te 


Wyre ce So 


Bteeg het 


hee ak Sy ATR te ote Bee 


ace chan ee ura ey sista pie eoniiala ean AY Ver WD BOD Dads 


PEG GO ate BAH HE Gate re ce (OME QTY phen Gihem Gitte Grea CIE 
| 


Ca 
length. 


Matching. 


F 
PS BET IT Bie Py Pg ee 1S Sb tt PHA YS 


AD OAK dty% wre dee sot OR Coed Ba0 Pe Cer eee Darr BEA CNS KE OUND CHT HD 


device | Noel [Noe2. | Now3 | Nood | Noed | Now | Nos? 
, No. a 7 Oe | : é 


eet Peet erate eoted sneny en ek SEND Orv Covet emmy wer ack seth wenleageen Ws sone Heel eh ta negate Wises 


EPAPER IO ISG OL EE 


erm nee conrprats'y dones sams CTE Gay HY Hoth Getta Gard CHR Bene bet wh GH omen Ged: anaes RETR) peep Boks Vee Rowers soto celyp mad thy Pe 


‘permissible deflection of the real feeder length 
trom the adjusted. Length | should not exceed =1 me 
The inerease of the real feeder length as compared 
with ‘that, to which the apparatus has been adjusted, can 
not be. readily compensated for by replacing matching 
Lydevices. and | therefore, use-of feeders, having length 
/ above: rated: ‘dp: not allowed s 
Let ae. ‘Use of | feeders shorter than 4 ma, Lor index 4-16» 
tae than, 23. tee for index L626, and. shorte oy than 
ne 17. Mae for: index 26230. is. not allowed. 
Le When. the: matching device does not correspond GO 
ea taep" feeder. ‘Leng sbhy a aural and: automat Le bearings 
0" not coincdae., Tt 18 observed duving operation over 


PAELLA LOPE LT ATT RS GAY ATL EN ORES BR A Ge AO EIR RANE RS A BN OFS FET eR OT TEDL SIS POE 5 a TLE 
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‘the second band at frequencies 650 - 750 Ke/s. 
(b) Adjustment of modulation depth 


peakeeeoGaoetcersaevaeoe sere eet eon sea ae 


Prior to adjustment of modulation depth it is 
required to check the bias voltage across the valve 
grids of the control circuit (Rl=-74 screw-driver operated 
control) The serew~driver operated control is located 
in the powex wnit compartment of the casings Blas yalua 
‘measured by the tester T?-T vatween the middle torminal 
of the regulator and the body should be within 14~15 V. 
| Modul lation depth is adjusted in the following Wey? 
93 Put the functlon switch in "A" mode of operation, 
“2, Tune to a sufficiently powerful station in the 
beacon band, To do this vroceed as follows: 
(a) furn the knob VOLUME about 90° to the left from 
the maximum volume position, 
| (b) Tune to such a station that the tuning in@icator 
painter should deflect over the full scale. 
| 34 Use the modulation depth regulator to obtain the 
following: 
(a) The goniometer pointer oscillations should not 
exceed =165°, 
— Ob) The difference between the bearing positions 
when. the bearing pointer approaches en position from 
different sides. should not exceed 29,3° 
7 For this purpuse the direction ites LS adjusted 
to operate in."C# mode of operation, the goniometer pointer 
deflects from the boaring position and the direction finder 
ig eka again for VAN mode of operation, 
it should be noted that the maximum output voltage 
ain vet mode of operation. appeares to be of the same 
ae. as an, on " mode of operation. 
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o. 73 


Notes. The modulation depth control is ina the lower 
te comer of ‘the: direction finder front panel and 
ig covered by a tunable name plate, Under the same name 
plate there is a screwdriver operated eantroi of the 
receiver sensitivity marked. RECEIVER Gs IN ¢ These controls 
” gre arranged 4s shown ‘on the name play ‘a4 The control 
© RECEIVER CAIN 4s mounted by the Manufacturer and i¢ is 
| not recommended | to -re adjust this control during the 
direction finder installation on board the ship. 


(), Automatie. 4 sero sharpening and radio deviation 


eG ee eee ena a epee era eeey en tie tenes ee ee 


—compensat ion 4n the dixvection finder, 


qeadesesenersesacwesserserehscteries 


Pricx to the calibration of the direction finder 
ib is required to chack the zero sharpening and radio 
deviation compensation centrols for proper operation. 

Antenna effect (sero cleaning) is automatically 
compensated for’ on shipboard at frequencies of about 300 Ke/s. 
with the trans ML tters | abeam and with the deviation chokes 

switched off. 
| The, wero enESnene control is checked in the 
following ways 

Le Remove the easing Lid, 

a4 Put. the jumpers in the Loop compartment in OFF 
position. Be ouminals 16, 17 and 19, 20, 21 close and the 
compensation. chokes are switched Olt. 
| &,,. Dee Short-cixeuit terminal > 02 the antenna compartment 


to the chassis. | ; 
&, In vG" mode of operation set the goniometer 


| tattcatos An the minimui volume position » 
| _Put- the Zoro panenpen tne control (Ble7) in posi» 


ton, ee 


. a ‘owitehang - the second end of the jumper 
ae terminal: 13, to: terminals - 8, 10,,12 and 14 be sure. 
| fhat. an output, signal changes ee the jumper in aitferent 


“positions, 
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4 


an 


@, In one of the jumper positions make sure ar 
output signal ehanges with the zero sharpening control, 
(Bl-7) set to different positions. By rotating the sereve 
driver operated trimmer Ci-137 with the zero sharpening 


2 ue 


cont 


control in position 1 make sure that it operates properli, 


8, Unshort terminal 5 of the antenna, 

The vadio deviation compensation elements are 
checked in the foilowing way? 

1. Put the jumpers [lle-1,lli-e and Hie-S in the 
Loop compaxtment in ON position, Terminals 17, 1¢ 


22 elose and the compensation chokes are switthed on, 


2« Tune to the radio station, whose radio relative 
bearlng approximates a quadrant at the frequency ef 
about 300 Ke/s and mark this radio relative bearing, 

3, Rotating the compensation chokes with the 
of a serewsdriver make sure the indicator pointer 
deflects. 


os 


Geabllity put the Jumpers: to OFF position, 

2e Adjust the mechanical compeusator to read sero 
corrections, To achieve this proceed as follows: 

(a) Rotate the dise (by the knob SEARCH COIL 
LION in "C® position of the function switch) and set 
zero division of the eorrection scale agains: sero of 
the fixed scale, Holding the goniometer indicator 
remove the lid from it, unscrew the nut « 
clamp Keeping the indicator in a 
ing the clamp the goniometer indicator should be 1° « 2° 
to the left € = sign) from zero of the 


if 4 correction scale, 
Li 1t ds not so, set the goniometer indicator at 12 «= 2° 


division from correction scale sero (by rotating the 


1ds to fixed scale zero 


by hand 


2nd remove the 


adjusting Sserew, woich correspor 
and thereabouts), 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 


> Having checked the compensation choke for servi» 


zero position, When remoye- 
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Cb) Make the same adjustments for 10" BO" 30°, 
ates to see that, the adjustment is correct, If, while 
yotating the disk, _— gonlometer indicator will be for 
“Bll 36 points 4° » 2° to the left from correction scale 
zero it means that the adjustment is made correctly; 
‘ fe) After these adjustments put the elamp on the 
= goniometer indicator so that its index line should 
“> eolncide with correction scale zero, secure iv with a 
“nyt and serew up the indicator lid, | 
ce -64 Cover the goniometer window with the glass caver 
and: ‘put back the Lid of the compartment where the cable 
is fanned ov te | 
| it should be noted that the radio deviation ! 

- compensation. chokes are usually connected to the fore~ 
ne:  and-aft loop PI and compensate for the negative radia 
Oe eS°S) geviation error, the wires with tips being connected to 
2 “°S terminals 11, 12, 13, 14 and the jumpers with tips clos~ 
ing terminals 7, 3, and 9, 10, 

First adjust zero sharpening, proceading as follows: 

1; Tune to a well audible radio station operating 
at the frequency of about 300 Ke/s Cin the be ae bands 
2, Assume the radio relative bearing of 90° or 270° : 
re Et the fune tion switeh in "C8 positione 
Ae Find the aural pea te. by using the manual zero 


Saxe 


sharpening control 

| “3 6 ‘Remove the lid from the casing. 

| “be ‘Short~ci revit texminal 5 of the antenna in the 
Psa. | | 
: Te Put the Zero shampening ae (Bl~7) in posi» 






» tion: one 
“84 “By changing the Sumper of the compensating wire 
from terminal LS t@ tevminals 8, 10, 12 or 14 find a 
position,” ‘in which the voltage ‘in the telephones — 
decreases: when + the | jumper is connected, 
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chokes will be connected to the 
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9, Select such a position of the zero sharpening 
switch, in which the volume In the telephones 18 at 
minimum, Final tuning is performed by the trimmer Ci-137, 

10, Secure the jumper with the help of a nut. 
Li, Unshort terminal 59 of the antenna, 
“, Cover the vasing with the iid. 

After zero sharpening adjustments 
deviation using one of the methods deseri 
funetion switeh in "A" position), : 
value of radio deviation oe a curve 
tion in relation to @ radio relative bearing, and 
value and signs of radio deviation coerricia 

To compensate Tor received rads 

follows: 

lL, Move the goniometer indicator in accordance 
the calculated value of the radio deviation coefficient 
hy the method described in Section (VIII, f), 


-2, Open the in the casing and put th 


Sc; 
Hiej, Tleg and it: in ON positions 


the radlo deviation coefficent 
compensation chokes, 
purpose: 
(a) If the quadrantal radio deviation co 
i& negative connect the leads from the peed 
where the compensation choke onds are fanned out 
casing) in the following way: 
terminal 16 with terminal ll; 
terminal 17 with terminal Les 
terminal 19 with terninal LJ 
verminal 20 with terminal 14, 
Put jumpers between terminals ¢- 8 and 9 «= 10 of 
the terminal block for the loop ends, 


In : ¢ si ne 
this case the radio deviation compensation 


fore-andaft LOC. 
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Tf the quadrantal radio deviation coefficient 1s 
negative the leads from the terminal ploek for the 


chokes should be changed: from terminal 11 to terminal 7; 


fram terminal 12 to terminal 8, from terminal 13 to 
terminal 9, from terminal 24 to terminal 10, the jumper 
from terminals 7 ~ 8 to terminals 11 » 12, the Jumper 
from terminals 9 = 10 to terminals 13 + [4. 

In this case the radie deviation compensation 
choles will be connected to the athwartships Loop. 

(b) Release the locking serews of the radio devia~ 
tion compensation chokes. 

(c} Rotate the adjusting serews of the chokes with 
the help of a serewedriver to set the cursor of all 
the chokes against a figure corresponding tc¢ the value 
of "7" coefficient of radio deviation being compensated 
LOX s 

4, Repeat procedures for compensation of radio 
deviation once more and having calculated corrections 
for radio deviation plot a curve of residual radic 
deviation, Maximum value af residual vadio deviation 


+ .O 
should mot exesed (3D 


5, Having opened the goniometer glass cover, remove 


the elamp from the indicator and adjust the mechanical 
compensator by means of the adjusting screws consulting 
the plotted curve of residual radio deviation, “hile 
adjusting the mechanical compensator tne following 
should be borne in mind: 

(a) Lt is 7 
more than through n° . 3° of a revolution of the gonio™ 
meter Indicators 
may be damaged as turning any of the adjusting screws 
by & value higher than required for the ind 


tion through oie a4 pends the template spring 
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excessively and may break it and damage the ania of 

the neighbouring screws. Therefore compensator ad just~ 
ment should be made not at once but in several steps, 
For this purpose the residual radio deviation curve 
must be replaced by a series of curves approaching the 
principal one. Perform consceutive compensator adjust 
ments consulting these curves 

(b) At the first se acslicaell step the following 
sequence 7 Soden serew rota oe should observed: 
350° » 10°, 340° ~ 20°, 330° ~ 30°, 320 ~ 40°, ete 
When the compensation is carried out in this way the 
template body will approach the centre in one section 
and move away from the centre in the otner, as DOS LULY SO 
correction for radio deviation is introduced in one 
section and negative in the other, Suggested sequence 
of adjustments protects the template body from excessive 
mechanical tension, | ; 

Taking into account all mentioned above attempt 
to adjust the compensator observing the following 
procedure: 

(a) Apply corrections according to the residual 
radio deyilation curve, To do this sect correction scale 
gero division against 350° on the fixed scale and ae 
rotating the adjusting screw corresponding to 350° set 
the goniometer indicator according to the correction 
scale to an angle corresponding in value and sign ~ 
the radio deviation plotted in the direation of 350° 
on the curve. By the same method determine corrections 
fox all 26 adjusting serews keeping the sequence given 
above: 350° = 10, 340° + 20°, ete, and setting the 
correction scale zero division in turn against all the 
divisions with figure S on the fixed scale, 


(b) Check mechanical compensator for proper adjust= 
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ment, Fer this purpose set the compensator disk 
subsequentiy at the divisions oe 10" 20"; ete, and 
eheek to see the gonlometor indicator readings 
eorrespond to the radio deviation curve, If necessary, 
perform readjustments simultaneously,» 

Ce) Having aseertained that adjustment is performed 
correctly close the goniometer window with the glass 
“cover and place the ciamp removed from the indleatox 
In special clips located on the inside of the casing lid, 


(d) Setting the goniometer movable scalée 
Seer egee Re ec ter toeereobs oH trove zag ege se oa pe eQ 

After radio deviation has been compensated Yor one 
must mateh a goniometer movable scale positien with ship 
eyroecompgss readings, For this purpose it is necessary 
to unserew the eap, to release the knob COURSE SETTLING | 
by turming it counter~cloekwise and then, rotating thé 
movable scale by the knob, to set against sero of the 
goniometer fixed seale that degree on the movable scale 
which corresponds to a ship gsyro=compass, reading, 
Having matched in such a way, secure the knob COURSE 
SETTING by pressing it to the direction finder front 
wall and by turning it clockwise as far as it will 
go.and then serew up the cape 


EX, APPENDIX 


1, Instructions on Tosting the Directiou 
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Binder Valve Characteristics 


ter Bh pias ba denn ved teh brent Had eel S09 Ady AGE puttin Week! Dh atin Bg art Oe es aati Hale Reine a a0 Tn YE SE YES 


The test of the direction finder valve charac teristy. 
Ls performed by the tester Ww} when the complete direc- 
tion finder set ia useds 
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Prior: to.te stink the receiversand-goniometer unit 
“ae removed from the casing and is connected to the tester 
by: means of connecting cabled, supplied with the set of 
"spare parts, £oo0ls and aecessories. The volume control is 
- set, at. ‘max-Lmuln y and the “function switch, to position "tn, 

. Prior 0 taking measurements aj Low eo OS minutes 
tO elapse after the direction. finder has been switched on, 
this time be eing necessary for the valves to warm ude ‘To 
“monitor supply voltage, instruments arranged on the controle 
“distribution poard are used, Base connection of the 
a employes: in the direction finder, is given in 
“fable Le | 

Testing valye characteristics is performed by means 
of “the tester TPL according to the following rules: 

Da leater. voltage (iigCs) if measured between the 
“valve heater. pins according to Table No.l. 

-@é Pla te ‘voltage CG) is measured between the plate 
“pina oth receiver body. 

: 34 Screen. ‘grid voltage (D.C,) is measured between 
the: sereen grid pins and receiver body. 

(There ae abel volta wwe across the control valve 
_sereén, arias). | 

“A, Bias Ca, Ge 5 is measured between the cathode pin 
and receiver bodys re 

. “ine the: control valves G6IIGC bias is checked. 
- between: valve, pin oO and the receiver body, 


ae Rated characteris tics for valves are given in 
“Table, Ho: Zo 





soe VY 
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otes:. 1, The ship's D.C. mains is wired to the control-~distri. 


bution board through the gland c4. The converter OM-120 


is connected to the control-~distribution board by 
means of a cable which is pulled through the awe C25 
2, The ship's A.C, mains, 220 V, is Wired to ths control 


~distribution board through the Bland C4, The auto 


transformer 4S connected with the control~distribution 
board by means of a cable which is pulled through the 


eland C~5, 

3, The ship's A.C, mains, 127 V, is wired te the contro-. 
~distribution board through the Gland C-~5, The gland 
0-4 is provided with a plug, 

4, Resultant length of cables 4 and 5 must be equal to 
3 20,3 me; if necessary, this een may be increased 
up to 6 W, 0.6 m, by connecting two cabla conductors 

3 to contacts 1 and 2 of the recelver~and~goniometer 

ge | unit, to contacts 15 ~ 16 of the control~distribution 

wi | board, and to contacts 1 ~ 2 of the supply unit Cusing 

for this purpose free conductors), 

5, Length of cable No.2 is determined by the index and 

according to it the length has to be within 4 to 16 n., 
16 to <6 mM. or 26 to 30 m, 

6. Length of eable No.3 is equal to 3.5 40,1 m. Cable 
No.3 may be increased up to 5 m, provided the length 
of the non~directional davennd.nereases accordingly. 

7. Connection of the ship's mains to the signalling board 

may be performed through -the gland C-9 of any board, 
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1, Matching device No.l is mounted on contacts 1, 
6, 8, 10, 12 and 14 provided on the mounting strips of 
the loop compartment of the receiver~and—goniomater 

unit casing, Depending on the actual feeder length 

patween the loop and recsiver-and-goniomster unit the 

matching device should be replaced with the appropriate 
one from the set of spare parts, accessories and tools, 

The external metal feeder braiding is used as the third 

fesder conductor (grounding end), 

3, (a) Phe ship's D.C, mains, 110 or 220 ¥, is connected 
through the gland C-4 to terminals 22 and 23 of the 
control-distribution board, whereas the conver- 
ter O0[1-120 is connected through the gland C~5 
of the same board to terminals 23, 24, 25 and 26. 

(b) The ship's A.C. mains, 220 V, is connected to con~ 
tyoledistribution board terminals 22 and 23 throvgh 
the gland C~4 and tha autotransformer is connected 
to terminals 23, 24, 25 and 26 through the gland C~3>. 

(c) The ship's A.C. mains, 127 ¥V, is connected to 
control~distribution board terminals 25 and 26 
through the gland C-5. The gland C-4 4s provided 
with the plug. 

4, Resultant length of two cables (between the gland C~5 

of the receiver~and—-goniometer vait and the controle , 

distribution board and between the gland C-1 of the 


aupply unit and the control~distribution board) has - , 
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¢ 


ko be equal to 4 mM. =0.3 m, If aecessary, this length 
may be increased up to § m,=0.6 Mm, OF connecting two 
conductors of the connecting cable to contacts 1 and 2 
of the supply unit, to contacts 15 and 16 of the con. 
trol-distvibution board and to contacts of the receivec.- , 
~and-goniometer unit Cusing for this purpose free con~ 
ductors). 

5, The length of the feedur running from the loops to the 
loop compartment of the receiver-and-goniometer unit e 
is determined by the delivery set, | 


The feeder Length between the antenna box and receiver- 


Oy 


~and=goniomater unit casing is equal to 3.5 mM. + 0,25 Me 
Tt is allowed to increase the feeder length up to 
5 m, provided the non-directional antenna length has 
been increased according ty. 
7, A figure near a contact designates a contact number, 
' f& figure near a conductor designates a conductor number, 
Both ends of each conductor are designated with the 


same figures, 
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£earin 
direction 


; Gontometer search coll 7 





Back bearing Cireation 


Rela tionship between goniometer search coil | 


: gol? Lod; 
voltage and search coil angle of rotetion 


’ 
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Orientation of the goniometer unit radiation pattern 
relative to ¢ransmitter direction. 


z 
4 


_AAAAAAARARAD— = —————- AAA 


(a) Vollage across the goniometer search coil terminals 
‘ : 


ap fiiratffpeap- ——— AAA ARAYA 


(b) Voltage after the phasing commutator 


ARRAS A 


(¢ ) Voltage from the non-directional antenna 





AiNMnsnall RA 8 


(d ) Resulting voltage from the loop and antenna inputs 
in the antenna circuit 


ie 
a a ee 

(e) Voltage at the control circutr input 
A PPAaArAm -—--- —PPPPPrs 


(f) Voltage in motor control winding 


56 0 0 
(9 ) The direction of motor rotatton 


(h) Voltage waveforms in different direction 
finder elements 


Fld. 6 
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Fig.11. Mechanical Radio Deviation Compensator 
1- bearing indicator; 2-residual radio deviation scale; 3-guide; | 
4~roller ; §-bearing scale; 6- lock spring; 7- compensating Strew  # 
for setting desired curve; 8—templ ale; 9—- goniometer axle; 7 “a 
10—guide roller ; 11— gyro-compass repeater selsyn ale ; 12- punon, : i 
18—slide; 14— compensator body; 15— return spring of the guide ; = 
16~-relative bearing scale. 
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The feeder head is supplied with the Loop antenna unit. 
Jumper lengths are finally spect oD Site, 

The tags are mounted in the compartment of the receivar-- 
~and—-goniometer unit casing, When laying out the feeder 
observe the following procedure: 

Unscrew the nut off the feeder head, take out washers, 
gaskets and a disk with contacts, 

According to the drawing, prepare the cable for mount 
ing with the feeder haad terminals, 

Screw on the nut, a washer with a projection, three 
gaskets and *the second washer on the cable terminals, 
Put on insulating tubes on the terminalis of the feeder 
head. . 

Solder the terminals of the facder head to the cable 
terminals through the disk with contacts according to 
the drawing, 

Solder the terminal of the head marked "K" te the 

cable screen. 

Place insulating tubes on the place of soldering and 
braid it. 

Put the sbuntad cable part together with washers and 
guages into the feeder haad and clamp with the nut. 
Unscrew the nut off the side of the leads with tags, 
find a lead. slack and then clamp them with the help 


of a nut, 


Fix the feeder head in the lower part a 


' 
dl 
Yo 
i 
4 
i 
4 


3 

ear 
aad 

Sree ene, 


Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 





Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2 







a re Pa Me AS EL te Prat hat rt 
ot ath 
= it oS 


! 
ae Sh ae peat 





14, Fan out the feeder leads on site and unsolder tags 


having first mounted the loop and laid out the feader, 





15; pul the feeder running from the loop through the 





| gland C-6 of tha receiver-and~goniometer unit casing 






and the feeder running from the loop through the 





gland C-7 of the casing. 
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This layout 1s supplied to simplify the repairing 
of the apparatus as tt is not possibile to mark oll 
the elements according to the key diagram 


fig. 26. the Layout of the Mounting Strips of Individual Resistors and 


rere. ,; Capacitor: 
on ihe Receiver-and~-Goniometer Uni} Chassis P os 
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“s and Capacitors on the Mounting Strips of the Supply Unit 
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